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Climate change is projected to cause massive changes in the
environment which are on a scale unprecedented in the last 1,000
years. The causative factors of climate change are the greenhouse
gases, viz., carbon dioxide, methane, ozone and nitrous oxide.
The most confident projections on the fall-out of climate change
are for the amount of warming and changes in precipitation. The
20th century is the warmest century in 1,000 years, the 1990s the
warmest decade, and 1998 and 2004 the warmest years. The
relatively steady warming in the 20th century increased the mean
temperature by 0.6o C.  However, the projections from global
warming models indicate that we may see nearly continuous
warming of about 0.5o C per decade for every decade of this
century.  Thus each coming decade may successively add nearly
as much warming as the entire 20th century.
(Contd...)
IMPACT OF CLIMATE CHANGE ON MARINE FISHERIES
but less mobile and sedentary species may not. Depending on
the species, the area it occupies may expand, shrink or be relocated
with changes in oceanic conditions. Such distributional changes
would result in varying and novel mixes of organisms in a region,
leaving species to adjust to new predators, prey, competitors and
parasites.
Considering the enormity of the problem and the need to address
the issues connected with climate change and marine fisheries
including sea food security and livelihood, the CMFRI has taken
up a major ICAR Network Project entitled “Vulnerability of
Indian Marine Fisheries to Climate Change”. In this project, time
series data on sea surface temperature (SST) are being gathered
and correlated with distribution and catches (as a surrogate of
abundance) of marine finfish and shellfish.  Trends in SST during
For the marine environment, the projections are the rise in
seawater temperature, salinity and sea level, drop in sea surface
pH, and changes in the current, upwelling, watermass movement,
El Nino and La Nina events. The Intergovernmental Panel on
Climate Change has warned that climate change would affect
the distribution and abundance of fish species. Many fish species,
for instance, have a narrow range of optimum temperatures related
both to the species’ basic metabolism and the availability of food
organisms that have their own optimum temperature ranges.  The
temperature sensitiveness is just a few degrees higher than those
they usually experience in nature. A rise in temperature as small
as 1oC could have important and rapid effects on the mortality of
some organisms and on their geographic distributions. The more
mobile species should be able to adjust their ranges over time,
1961-2005 collected from Comprehensive Ocean-Atmospheric
Data Set (COADS) have revealed that the annual average
smoothed SST has increased from 27.5oC  to 27.75oC (0.05oC
per decade) along the northwest coast; from 28.35oC to 28.55oC
(0.04oC per decade) along the southwest coast; from 28.30oC to
28.75oC (0.10oC per decade) along the southeast coast; and from
27.90oC to 28.20oC (0.06oC per decade) along the northeast coast
of India.
The relationship between changing climatic factors and fish
abundance is complicated and the diagnosis of the impact of
climate change on fisheries is challenging. One of the problems
in assessing the impact of climate change on fish abundance/
catch is the complexity of segregating the climate-induced
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From the Director’s Desk
Maritime countries of the world are  evaluating the role of marine protected areas (MPAs) as a tool in
managing  marine fisheries and other human activities in the seas. A marine protected area is defined as
'any area of the marine environment that has been reserved by federal, state, tribals territorial or local laws
or regulations to provide lasting protection for part or all of the natural and cultural resources there in'.
Many countries have established MPAs to meet several goals including conservation of biodiversity and
habitat, generating increased scientific knowledge, creating educational opportunities, enhancing recreational
activities, maintenance of ecosystem services, protecting cultural heritage and managing marine fisheries.
The MPAs have an important role in fisheries management. Controlling exploitation rates of target species,
protecting spawning and nursery areas, improving sustainable yields, reducing bycatch of nontarget species,
protecting benthic habitats from disturbances of trawling, ensuring against uncertainties, conserving genetic
diversity and several other benefits are the objectives behind establishing MPAs. In ecosystem based fisheries
management, MPAs are of prime importance, especially in the context of this management approach being
promoted worldwide as a new approach for managing fisheries.
Scientific studies should prerequisite any attempt for establishment of a MPA. These should include baseline
biological and ecosystem parameters, models of ecosystem structure, services and processes as well as
model possible environmental, social and economic benefits and costs. It would be excellent if local
participants of the fisheries activities are also made partners in such studies  so as to ensure full participation
if an MPA is established. It would be in the fitness of things to examine case studies of such approaches
before such decisions are made.
Impact of MPAs on coastal communities are well known. Small-scale fisheries are an important source of
employment, food security and income, particularly in the developing world. An estimated 90% of the 38
million people recorded by the FAO as fishers and fish farmers are small-scale. An additional of more than
100 million people are estimated to be employed in other fisheries associated occupations. These figures
are likely to be underestimates as millions of people fishing seasonally/ part-time, in coastal and inland
waters are not recorded as fishers. FAO estimates that about 5.8 million fishers (about 20% of the total) can
be considered poor, earning less than US$ 1 per day. Small-scale fisheries promote the equitable distribution
of benefits from the exploitation of aquatic resources. Several small-scale fisheries are managed and regulated
in ways that are compatible with the sustainable use and conservation of biological diversity such as
regulation of trawling/destructive gear: Indonesia, India, Malaysia, Thailand, Brazil, Peru, Chile, Ecuador;
regulation of intensive aquaculture: India, Thailand, Brazil, Bangladesh, Central American countries, Chile;
regulation of pollution of coastal waters: fishing communities in most countries; regulation of coastal
developments: Fishing communities in most countries affected by port development, oil industry, extraction
of sand, rapid growth of tourism and urbanization.
The conservation/ management concerns of fishing communities are varied, and the initiatives proposed/
undertaken  diverse. Clearly MPAs should be seen as only one of the tools available for fisheries management,
to be used based on the nature of the problem, the biological features of the resource (sedentary, pelagic,
demersal, mobile), etc. MPAs should be only one of the tools of an ecosystem-based management approach,
nested within other broader management frameworks for coastal and marine resources management,
particularly where non-fisheries factors are affecting coastal and marine resources. Stress on participatory
approaches to management/ conservation (CBD, CCRF, Agenda 21, Ramsar etc), recognition of preferential
access rights of small-scale fishers to traditional fishing grounds (CCRF, CBD),  recognition of community
conserved areas (CBD) and recognition of the need for sustainable use/ utilization of resources (CBD,
Ramsar, Bonn Convention) are all important options be considered.
Stress on protecting and encouraging customary use, compatible with conservation and sustainable use
(CBD), stress on respecting, maintaining and promoting traditional knowledge/ practices in development
and management programmes (Agenda 21, CBD), stress on need for conservation/ management initiatives
to contribute to poverty alleviation (CBD, MDG), stress on need for prior informed consent where
resettlement of indigenous communities linked to protected areas is required (CBD, Ramsar), integrating
protection of natural and cultural heritage into comprehensive planning programmes with communities
(WHC) recognition of community tenure/ management systems/ community conserved areas (Pacific island
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states, India), active participation of communities in planning and management phases of protected areas
(Tanzania, Philippines, Chile), rights of communities to manage, use and monitor resources in marine
extractive reserves (Brazil) and active participation of communities in management (National Biodiversity
Action Plans of China and Mauritania) are all examples of various provisions as per international instruments.
Coastal fishing communities can be powerful allies in the efforts to conserve, restore and protect coastal
and marine biodiversity. Experience from several countries indicates that in certain situations communities
are taking the initiative to manage/ conserve resources through protected areas. Examples are Raiu system
and Locally Managed Marine Areas in the Pacific, community-managed protected areas in Philippines,
Marine extractive reserves in Brazil and management and exploitation areas for benthic resources in Chile.
In all these countries there is enabling legislation that supports community initiatives. Protected areas are
also being seen as tools by communities to secure tenure and check adverse developments (indiscriminate
tourism, intensive shrimp/fish culture and industrial/ destructive fishing). After considerable review of
empirical data and evaluation analyses, the World Bank, the African Development Bank and other agencies
came to the conclusion that people living in protected areas are made materially worse off and impoverished
by the introduction of "restriction of access" to natural resources, enforced as part of conservation projects.
Establishment of protected areas, through non-participatory, externally-led, top-down conservation
initiatives, has had negative consequences for local communities. Alienating local communities is counter-
productive, particularly as they can be powerful allies. There is enough experience that unless communities
drive conservation initiatives, these are unlikely to succeed. Protected area targets and agenda are pre-
determined, set by international bodies and national governments, and not necessarily appropriate to the
problems at hand. Participation of local communities often reduced to participation in implementation
(instrumental participation). Principles of sustainable development are not well recognized in protected
area design and implementation. Cost of conservation (economic, socio-cultural and environmental) are
often borne by local fishing communities, while the benefits often go to outsider groups, particularly
tourism industry. Compensation for displacement and other costs (including of livelihood opportunities
lost) are inadequate if at all, and records of providing viable alternative livelihoods poor.
Often fisheries departments are not given due importance in decision-making. In general, provisions
supportive of rights of local communities (as contained in international instruments) are not reflected in
national instruments, or in actual practices. The rights of small-scale fishing communities to access and
use biodiversity in a responsible manner and to pursue sustainable livelihoods, consistent with Article 10
(c) of the CBD, should be recognized. Customary rights of communities to resources should be recognized.
Community conservation/ management initiatives (area-based or otherwise) should be recognized and
supported.
Communities traditionally dependent on the resource base should be seen as rights holders, not stakeholders,
in decision-making processes. The subsidiarity principle (those living closest to the resource and using it
for livelihoods should have a greater say in decision-making processes) should be applied. The proportionality
principle (factors and activities that are causing greatest harm to the coastal and marine ecosystem need to
be addressed first) needs to be applied in ecosystem-based management. Effective participation of
communities in conservation initiatives should be ensured. The objectives, choice of appropriate
management/ conservation tool and monitoring system should be decided in consultation with local
communities. Economic and socio-cultural benefits from protected area should directly flow back to local
communities (not only the costs). In situations where livelihoods are affected/ access to resources restricted,
appropriate compensation and livelihoods need to be provided. There is need for detailed gender-
disaggregated socio-economic baseline data, to effectively monitor the contribution made by conservation
initiatives to improving livelihoods and reducing poverty. There is need for researchers to consider these in
their research agenda before advocating  MPAs.
Mohan Joseph Modayil
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(Impact of Climate ........ Contd. from page 1)
changes in fish populations from other human–induced changes
such as fishing. Technological advancements in fishing have
substantially influenced the catch and abundance thereby masking
the climate-induced changes. The records on catches are
influenced by economic factors such as the relative price paid
for different types of fish. These non-climatic factors often
obscure climate related trends in fish abundance/catch. However,
water temperature can be used as a basis for forecasting the
distribution and abundance of many species. Water temperature
also can have a direct effect on spawning and survival of larvae
and juveniles as well as on food availability and fish growth.
Most studies on climate change and marine fisheries are on inter-
year time scales, such as El Nino and La Nina cycles and Southern
Oscillation Index.
Preliminary analysis indicates that the distribution of fish species
with more rapid turnover of generations may show the most rapid
demographic responses to temperature changes. The distribution
of the oil sardine Sardinella longiceps, for instance, has responded
markedly to increase in sea temperature. With the northern
latitudes becoming warmer, the oil sardine, which is essentially
a tropical species, is able to establish itself in the new territories
and contribute to the fisheries along the northwest and northeast
coasts of India.
The strategies adopted by other fish groups are also becoming
evident. Some pelagic species such as the Indian mackerel
Rastrelliger kanagurta show shift in the depth of distribution
and are now caught by bottom trawlers. Demersal species such
as threadfin bream Nemipterus japonicus appear to shift the
month of peak spawning toward colder months off Chennai. There
are also indications, which show that copepod abundance is
shifting toward colder months off Mangalore. These findings
indicate that the adaptable species may be able to adjust to the
immediate challenge of rise in temperature for a shorter or longer
duration. On the other hand, the vulnerable groups such as the
corals are in peril. It is found that extensive coral bleaching
occurred in Gulf of Mannar and Andaman and Lakshadweep Seas
when the SST was 31oC or more in 1998 and 2002. The intensity
of bleaching was directly related to the number of days the higher
temperature prevailed.
These initial results emphasize the need for finding answers to
several questions. What will be the influence of rising seawater
temperature on the bombay duck, whose northern boundary is
landlocked? The distribution and migration of oceanic tunas,
which are influenced by thermocline, may be strongly influenced.
The sex of sea turtles is critically determined by the soil
temperature at which the embryo develops.  Temperature above
28o C produces only females. How the turtles would adopt to
this crisis? Will there be species succession of phytoplankton
with the domination of temperature tolerant species? Is the
massive intrusion of pufferfish and medusae into the Indian
coastal waters in recent years a fall out of climate change?
It is much more difficult to project how populations will behave
under radically different conditions. Under these conditions,
fisheries stock assessment, already difficult, may prove
impossible. Fisheries management will likely become far more
contentious because the abundance of fish populations and the
composition of communities will change in unexpected ways.
The effects of climate change on fisheries will affect the fisheries
sector that is already characterized by stagnating catches, full
utilization of resources, large overcapacity and conflicts among
fishers. The existing craft and gear combinations may have to be
modified due to changes in resource composition. Due to sea
level rise and inundation, the coastal fishing communities will
be the worst affected. The mean sea level (MSL) has increased
at the rate of 0.705 mm, 1.086 mm and 3.772 mm per year in the
Arabian Sea, Bay of Bengal and Andaman Sea, respectively
during 1992-2005.
Projections on future scenarios of the impacts, building
awareness, preparedness, and planning and implementing the
mitigation measures should start now so that the insidious changes
are anticipated and addressed.
(Prepared by Dr. E. Vivekanandan, Head,
Demersal Fisheries Division)
RESEARCH HIGHLIGHTS
Mussel seed settlement along Malabar coast
The green mussel Perna viridis Linnaeus 1758 forms a significant
fishery along the Malabar coast. The species forms extensive
beds on the laterite and granite
formations along Kasargod to
Calicut in the intertidal and
subtidal zones up to 15-20 m
depth.  Mussel pickers collect
the adult mussels from these
beds by diving and separating
them off the rocks.  Spat
settlement occurs on laterite
formations along South beach,
Chaliyam, Elathur, Kollam,
Moodadi and Thikodi and on granite rocks in Chombala, Mahe,
Thalassery, Thalai, Koduvally, Kadalai, Chembarika, Kottikulam
and Bekel.
Mussel seed settlement pattern
and abundance along the
Malabar coast was surveyed
during November 2006.  Spat
settlement commenced from
August onwards. The settle-
ment was poor compared to the
very dense settlement observed
during the previous year. The
rain fall pattern has affected the settlement pattern.  The mean
annual rainfall in Kozhikode and Kannur was 377 mm with
average monthly rainfall of 13.6 mm.  Continuous sustained
rainfall over a longer period from August through December has
drastically affected the spat settlement along the coast.  This has
created serious concern to the mussel farmers in the Malabar
region.
The total mussel seed biomass
along Kozhikode, Mahe and
Kannur was estimated at 4,541
t; The mean mussel biomass in
an estimated total mussel bed
area of 436 ha was 10 kg m-2.
Chaliyam recorded the highest
average biomass per m2    at 1.6
kg m-2 (15.8 %) followed by
Seed extracted along with
adult mussels : Thikkodi
Settled mussel seed :
Thikkodi
Retarded mussels being used
for bottom culture : Thikkodi
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Crablets
Kadalai at 1.3 kg m-2 (12.9 %). The mean number of seed per Kg
was 613; The mean size of mussel seed 25 mm, ranging from 6
mm in Koduvally  to 48 mm Mahe. The mean total weight of
mussel seed was1.8 g, ranging from 1.09 g in Mahe to 3.26 g in
Chaliyam.
The mussel farming sector faces two-fold problem in acquiring
seed for farming in the estuaries.
a) Mussel spat settlement has been poor and inadequate for
mussel farming.
b) The mussel pickers are unwilling to supply seed to the mussel
farmers. They sort the seed extracted along with adults in the
mussel beds and discard them in the mussel beds.
These factors have caused severe pressure on the mussel farmers
due to non-availability of adequate quantities of seed for seeding.
This has also led to large scale stocking of large sized mussels
(60-70mm, retarded mussels of previous year’s settlement) in
various estuaries in Kozhikode, Kannur and Mahe for bottom
culture. (Calicut Research Centre)
Success achieved in hatchery production of marine crab,
Portunus sanguinolentus
coastal districts of Karnataka” funded by Biodiversity Board,
Karnataka was compiled. The highlights of the project
investigations were as follows:
 A total of 390 marine fish species belonging to 26 orders and
121 families were identified.
 Forty one elasmobranch species (sharks, rays and skates) and
349 teleost species were identified.
 Twenty nine species were first reports from India.
 Fifteen fish species were threatened/endangered species listed
under the IUCN code list. (Mangalore Research Centre)
Changing trends in demersal fisheries in Tamil Nadu and
Pondicherry
Production of elasmobranchs, silver bellies, goatfishes and
sciaenids from the mechanical sector in Tamil Nadu and
Pondicherry has increased considerably (more than double in
elasmobranchs, silverbellies and sciaenids and three times in
goatfishes) compared to the corresponding period of last year.
The effort (trawling hours) has also increased by 35%.  On the
other hand, the production of elasmobranchs (rays) from the
artisanal sector has declined by 20% with 8% decline in effort.
The reason is attributed to changing over to crab fishing operations
as there is high market value for crabs.
(Mandapam Regional Centre)
Raceway culture of the shrimp Penaeus semisulcatus
An attempt was made to study
the survival and growth of the
green tiger shrimp Penaeus
semisulcatus through raceway
culture. Hatchery produced post
larvae (PL-45) of Penaeus
semisulcatus were stocked in
concrete raceway of 100 m2
floor area. Though the raceway
tank has a capacity of 200 m3
the water level was maintained at 160 m3. Daily 1.5 times the
volume (240 m3) of rearing water were replaced with fresh
seawater and continuous aeration was provided. The number of
PL 45 stocked was estimated to be 27,235.  The stocking density
was 170.2 nos. / m3 and the average size of the PL was 22.7 mm
TL/0.1g TW, at the time of
stocking. The larvae were fed
with commercially available
crumble and pellet feeds
(Higashi super tiger feed) at the
rate of 10 % of the biomass. The
daily feeding was divided into
four spells, viz. early morning,
noon, evening and mid night
with an interval of 6 h between
two feedings. The total ration was split into four doses of 20, 20,
30 and 30% respectively.  After a period of 90 days the whole
stock was harvested.  The total weight of the shrimp harvested
was 184.55 kg. The shrimps had grown to an average size of
89.96 mm in TL/6.9g in TW.  A total of 26,746 shrimps were
harvested and the survival rate was 98.2 %.   Out of these 49.4
kg (7159 nos.) of shrimps were restocked in the same raceway
tank after cleaning it at stocking rate of 44.7 nos./ m3, to study




A view of the raceway tank
Harvest of shrimps
Wild berried females of
Portunus sanguinolentus
collected from coastal waters
off Calicut were maintained in
the Marine Hatchery Complex
of CMFRI, Calicut. Spawning
occurred on 19th December
2006; the larvae were
maintained in optimum
conditions of 35ppt salinity, 7.5
pH and 30°C temperature.
The different larval stages were
reared in the hatchery fed with
live algal cultures and
zooplankton. Megalopa stage
was obtained on the 15th day and
the first crab instar appeared on
the 21st day.
The zoea  and megalopa stages
were similar to those observed in other portunids. The total
duration of larval cycle was 21 – 25 days.  A total of 65 crablets
were obtained in 25 days. (Calicut Research Centre)
Biodiversity of coastal Karnataka studied
Final report of a consultancy project entitled “Survey inventorying
and data base creation of marine and aquatic biodiversity in three
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shrimps were sold for Rs.7,635/-.
The experiment shows that Penaeus semisulcatus is amenable to
high density culture with very high survival rate and biomass
production in raceway culture systems.  Further experiments are
in progress to study the growth, survival and biomass production






males and females of
Epinephelus malabaricus
were developed at the
Vizhinjam Research Centre which are now ready for the breeding
experiments. (Vizhinjam Research centre)
Sea ranching of seed of cuttlefish Sepia pharaonis
About 600 numbers of Sepia pharaonis juveniles produced in
the shellfish hatchery of Vizhinjam Research Centre were sea-
ranched during October to December. More than 90 % survival
rate was obtained during the rearing of cephalopod larvae.
(Vizhinjam Research Centre)
Continuous breeding in captivity achieved in offshore
scyllarid lobster Petrarctus rugosus
The lobsters were maintained in complete darkness. The tank
bottom was provided with sand substrate. Experiments were
carried out in the water salinity ranging from 26 – 36 ppt.  Best
results were obtained in lower salinity regimes (26 – 30 ppt).
The animals were fed ad. libitum on meat of the wedge clam
Donax cuneatus.
(Kovalam Field Laboratory, Madras Research Centre)
Heavy landings of Indian scad at Chennai
Unusually heavy landings of
Indian scad Decopterus russelli
was observed at Kasimedu
Fisheries Harbour, Chennai in
December. About 46 t of D.
russeli were landed by trawlers
in 3 days. They were sold at a
very low price. (Madras
Research Centre)
Landings of squid Doryteuthis
sibogae at Chennai
There was unusually heavy
trawl landings of squid
Doryteuthis sibagae at
Kasimedu Fish Landing centre,
Chennai during October.  This
was comparatively higher than
the same period of previous
year landings. The maximum
length of Doryteuthis sibogae observed was 333 mm, which is
the largest size recorded for the species at this landing centre.
(Madras Research Centre)
Deep sea mud shrimp landings at Chennai
Solenocera hexti, commonly known as deep sea mud shrimp was
landed on 15th, 27th and 28th December by trawl.  These shrimps
usually occur at a depth of 150-200 mm and are caught in deep
sea trawls.  The females ranged in total length from 61-105 mm
and males from 58-100 mm.  Totally around 10 t of this species
were landed. Females (65%) dominated over the opposite sex
(35%) in the catches. (Madras Research Centre)
Change in name of the deep sea glass sponge
The glass-sponge reported as Hyalonema sp. in the News Letter
No.111 July-September 2006 p.3  is re-identified as Monorhaphis





Family - Monorhaphididae (Pelagic Fisheries Division)
New records and species of corals
Assessed the live and dead coral cover of 13 islands of Gulf of
Mannar Bio Reserve (GOMBR) and collected four new records
(Genera Acropora and Montipora) to India and 4 species (Genus
Acropora) new to science. (Marine Biodiversity Division)
Preparation of n3 polyunsaturated fatty acid concentrates
from sardine oil by bacterial lipase
The solvent fractions of highly unsaturated n3 fatty acid
concentrate as slightly yellowish oil (2.15 ± 0.28 g, 23 ± 1.79 %)
has been purified from sardine oil free fatty acids by
chromatographically purified bacterial lipase (0.25 g, 40-70 units/
g protein). The enzyme was found to be specific for concentrating
n3 fatty acids, particularly EPA and linoleic acid, which obtained
at a purity of 39.59 ± 2.03% and 12.48 ± 1.26%, respectively.
(PNP Division)
Experimental whole cell killed vaccine against Vibrio
anguillarum for Epinephelus malabaricus
Humoral antibody response and protective immunity were
evaluated in juveniles of Epinephelus malabaricus vaccinated
by intraperitoneal injections with the experimental vaccine
containing formalin killed whole cells of a virulent strain of Vibrio
anguillarum emulsified with Freund’s complete adjuant. The
serum antibody agglutination titre and Relative Percentage
Survival (RPS) values were significantly higher in vaccinated
groups compared to control groups. (PNP Division)
Marine mammal mtDNA sequences submitted in GenBank
A total of 15 Mitochondrial DNA sequences from 11 individuals
of 6 marine mammal species were submitted to the GenBank
(NCBI) during the reporting quarter as shown below:
(1) Stenella longirostris (Pantropical spinner dolphin)
Sl. Sample code & mt DNA region GenBank
No. Accession No
1 CH07 control region EF057435
2 CH6 Cytochrome b (Cytb) gene EF057434
3 CH9 Cytochrome b (Cytb) gene EF057436
4 CH17 Cytochrome b (Cyt b) gene EF057437
5 CH18 Cytochrome b (Cytb) gene EF057438
6 VRC/Dol/06 Cytochrome b (Cytb) gene EF057433
Broodstock of E. malabaricus
Baskets full of Indian scad
Doryteuthis sibogae
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(2) Delphinus tropicalis (Common dolphin, tropicalis form)
(To be renamed as D. capensis)
Sl. Sample code & mt DNA region GenBank
No. Accession No
1 MNG18 Cytochrome b (Cytb) gene EF061405
(3) Sousa chinensis (Indopacific humpbacked dolphin)
Sl. Sample code & mt DNA region GenBank
No. Accession No
1 MNG16 control region & EF061406  &
Cytochrome b (Cytb) gene EF057445
(4) Balaenoptera musculus (Blue whale)
Sl. Sample code & mt DNA region GenBank
No. Accession No
1 M5 control region & EF057441  &
Cytochrome b (Cytb) gene EF057442
(5) Balaenoptera edeni (Bryde’s whale)
Sl. Sample code & mt DNA region GenBank
No. Accession No
1 M6 control region & EF057443  &
Cytochrome b (Cytb) gene EF057444
(6) Dugong dugon (Dugong)
Sl. Sample code & mt DNA region GenBank
No. Accession No
1 M4 control region & EF057439  &
Cytochrome b (cytb) gene EF057440
(PNP Division & FEM Division)
PCR Diagnostic Service
PCR based viral diagnostic services provided to 18 shrimp
farmers for detection of WSSV and MBV (PNP Division)
Multi species of sharks landed at Cochin
Several oceanic sharks, which do not form regular fishery, were
landed at Cochin Fisheries Harbour in the last one year.  A total
of 23 species of sharks were landed during the period.
(Demersal Fisheries Division)
Landing of Squat lobsters
Landing of a deepsea decapod crustacean
generally known as ‘Squat lobster’ was
reported from landing centres at
Sakthikulangara, Kollam and Kalamukku at
Cochin.
About 45 kg of squat lobster caught from a
depth of 276 m were landed at
Sakthikulangara on 13th December 2006.
This is for the first time squat lobsters are
reported from the Indian coast. Squat lobsters
are decapod crustaceans of the families
Galatheidae and Chirostylidae and the most common genera are
Galathea and Munida.
They belong to the infraorder Anomura. They are not true lobsters
and are more closely related to porcelain crabs and hermit crabs.
There are 57 known species under the family Galatheidae. The
present specimen was provisionally identified as Munida sp.
pending confirmation of the species.  Galatheids are mostly deep
water crustaceans and are much smaller than legally harvested
size of lobsters. Some of the morphometric measurements were:
Carapace length: 30 mm; total length: 57 mm; length of the first
clawed pereiopod: 56 mm. The specimens were probably
juveniles as the secondary sexual characters were not well
developed.  The body was flattened, the abdomen typically folded
under it and the first periopods were greatly elongated and chelate.
The fifth pair of pereiopods was slender and usually hidden with
in the gill chamber. Sexes were separate. Meat of squat lobsters
is sold in restaurants as ‘langostine lobster’.
(Crustacean Fisheries Division)
Isolates of microalgae from Andamans and Cochin
Three different strains of blue green algae Anabaena from the
Andaman waters and Chlorococcus sp and Spirulina sp from
Cochin waters were isolated and maintained as pure stock
cultures. Besides, species of Nannochloropsis and Chaetoceros
were isolated from Cochin waters. Species status of all the four
genera are yet to be ascertained. (Mariculture Division)
Squat lobster
Chlorococcus sp. Spirulina sp.
Nannochloropsis sp. Chaetoceros sp.
NEW HEIGHTS
Awards/Recognitions
CMFRI has won the best ICAR Annual Report Award for 2004-
05. The editorial committee members and other personnel
associated with the compilation of this issue included Dr. E.V.
Radhakrishnan, Dr. P. Jayasankar, Dr. K. Sunil Mohamed, Dr.
M. Rajagopalan, Dr. L. Krishnan, Smt. P.J. Sheela, Shri. Anoop
A. Krishnan and Ms. Manjusha Menon.
CMFRI won the Ganesh Sankar Vidyarthi Award of ICAR for
the best Hindi publication for the year 2004-2005.
Dr.E.V.Radhakrishnan, Head & Incharge, Hindi received the
award on behalf of Director on 28th November in the function
held at New Delhi.
Dr. Vipinkumar.V.P., Scientist (SS), won the best research paper
award of Indian Society of
Extension Education (ISEE),





System" organized at Navsari
Agricultural University
(NAU), Gujarat during 27th to
29th December.
Dr. Vipinkumar V. P., receiving the
award from Shri. Chatrasingh Mori,
the State Food Minister, Gujarat
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The following students won the scholarship awards instituted by
CMFRI Employees Cooperative Society for the year 2005-06.
ACADEMIC NEWS
Shri K.K. Philipose, Scientist (SG) was awarded Ph. D degree
on the topic "Distribution of marine ornamental fishes along the
Malabar coast with studies on the biology of important species"
by the Calicut University.
Shri. A.P. Dineshbabu, Scientist (SG) of the Mangalore Research
Centre of CMFRI was awarded Ph. D degree for his thesis entitled
"Biology, Population characteristics and Fishery of the Ridge
Back Shrimp, Solonocera choprai, Natraj, 1945 along South
Karnataka Coast, India" by the Mangalore University.
Shri. K. Vijayakumaran, Scientist (SG), Mangalore Research
Centre of CMFRI was awarded Ph. D degree for his thesis entitled
"Sustainability of Fishing Operations along the Upper East Coast
of India- A Techno-bio-economic study" by Dr. B.R. Ambedkar
Category Prize Name   of Name  of Percentage
student Guardian Marks
S.S.L.C. 1st Sri.Anoop C.U. Sri.C.Unnikrishnan 93.2
2nd Sri.Anjo M.M. Smt.M.M.Teresakutty 77.5
3rd Kum.Veena Raj. Sri.K.T.Rajappan 72.1
PLUS  2 1st Kum.Remya Das P.S. Sri.M.G.Sivadasan 88.3
2nd Sri.Nidheesh Chandran. Smt.N.K.Suseela 74.2
3rd Kum.Manju M.M. Smt.M.M.Teresakutty 66.8
CBSE 10 1st Sri.Sreejith Krishnan Smt.Ramani K 95.2
2nd Kum.Seethal Jayasankar Dr.P.Jayasankar & Dr. Reeta Jayasankar 95.0
3rd Sri.C.Srinesh Sri.Chandrakesa Shenoi 93.0
3rd Kum.R.Lakshmi Sri.J.Narayana Swamy 93.0
CBSE 12 1st Sri.Rajath Jayasankar Dr.P.Jayasankar & Dr. Reeta Jayasankar 91.2
2nd Kum.Dona Mathew Sri.Mathew Joseph 84.8
Dr.R.Sathiadhas, Head, SEETTD has been appointed as member
of Reconstituted Board of Studies under the Faculty of Marine
Sciences of Cochin University of Science and Technology for a
period of 4 years.
Consultancy projects
Consultancy projects entitled "Studies on siltation in Bhadra river
flowing through the mining area of M/s Kudremukh Iron Ore
Company Ltd., (KIOCL), Kudremukh" and "Monitoring studies
on the hydrobiological conditions of Coastal Sea off Thannir Bavi
near the marine outfall area of the power plant of M/S GMR
Energy Ltd, Mangalore", are being undertaken at Mangalore
Research Centre.
Record collection from the Marine Aquarium, Vizhinjam
The Marine Aquarium of the Institute at Vizhinjam was visited
by 24354 persons during October to December and a revenue of
Rs. 3,62,180/- was generated as entry fee. In the month of
December alone Rs. 1,64,210 were collected.
Fund raising at Vizhinjam
Communal Harmony Campaign and Fund Raising Week were
observed at this Centre from 19th to 25th November 2006.  An
amount of Rs.1, 390/- were collected from the staff members of
this Research Centre and sent to headquarters.
Open University, Hyderabad.
Ms. R. Jugunu was awarded Ph. D by the Cochin University of
Science and Technology (CUSAT), Cochin for the study entitled
"Studies on the prevalence of algal blooms along Kerala Coast,
India".
TRANSFER OF TECHNOLOGY
Agricultural Technology Information Centre (ATIC) News
 Sixteen numbers of Awareness Programme on Fish
conservation & Sustainable Fisheries Management were
organized between 6th October and 18th December for 678
beneficiaries including students, fishers and trainees.
 During the period from October to December an amount of
Rs. 32,117/- was generated through sales and services.
 As many as 154 farmers, 459 students and 107 other
stakeholders visited ATIC.
Training Programmes
Institute Training Programme on 'Stock assessment methods for
Marine fisheries management was conducted at headquarters
from 16th to 30th October.
Krishi Vigyan Kendra CMFRI, Narakkal has organized a total of
23 training courses under different disciplines including 4 courses
in Fisheries for 134 beneficiaries, 13 courses in Agriculture for
263 beneficiaries and 6 courses in Home Science for 141
beneficiaries. The beneficiaries included practicing farmers, rural
youth and extension functionaries. The different topics covered
under the training courses included ornamental fish culture and
mussel farming under fisheries, mushroom cultivation, coconut
cultivation and vermi compost preparation under agriculture and
value addition to fruits, prawns and fishes and preparation of
toilet soap under Home Science.
Trainees observing skirting of
coconut trunk with aluminum
sheet for controlling rodents.
Skirting has yielded promising
results bringing down the nut
fall due to rodent attack to 10%




 Exhibition in connection with Swasraya Bharat-2006, held
at Darbar Hall ground Cochin during the period from 11th to
17th August 2006.
 Kerala Karshika Mela, Thodupuzha during the period from
26th December to 6th January 2007.
 The KVK participated in the exhibition arranged at the
Acharya N.G. Ranga Agricultural University Campus,
Hyderabad in connection with the Second National
Conference on Krishi Vigyan Kendra, 2006, held during 26th-
27th November. Charts and tables depicting the training
activities and diversified products and specimens of candidate




Regular contacts and close linkage were maintained between the
subject matter specialists of the KVK and beneficiary groups of
the different rural areas. About 56 villagers visited the KVK for
consultation, in addition to 60 people who contacted the Kendra
over phone.
Maintained close linkage with different agencies including state
Departments of Agriculture, Fisheries, Animal husbandry, Banks,
Kudumbasree Units and other Non-government and Voluntary
organizations.
Associated with organizing one Farmers' Meet each at College
of Fisheries, Panangad, Cochin on 11th December and at Krishi
Bhavan, Nedumbassery on 19th December highlighting the
importance of Mushroom cultivation. A total of 150 villagers
participated in the function. In collaboration with the Integrated
Co-operative Development Project under the Ernakulam District
Co-operative bank, a Mahila Meet was also organized on 8th
October at Kolenchery, highlighting the theme of value addition
to fruits. A total of 40 rural women were benefited.
A Science Camp was organized at Kothamangalam on 14th
November focusing on the topic, Mushroom cultivation. A total
of 150 students of the Mar Athanesious College participated in
the Camp.
Community service programme
As a part of the community service programme initiated at the
KVK towards empowering rural women, they are offered
necessary guidance and
facilities for preparing detergent
powder, toilet soap and
diversified value added
products from fruits, fishes and
prawns for their household use.
Training on ornamental fish
culture
A three day training programme
on ornamental fish culture was
organized jointly by KVK
Narakkal and Vizhinjam
Research Centre from 6th to 8th
December, which was
sponsored by Grama Panchayat,
Vizhinjam. Seventy five women
members from the Kudumbasre
of the Grama Panchayat were
given training under this
programme.




soap for their household use
under the community service




Second Sub Committee of Parliamentary Committee on Official
Language inspected the Official Language implementation of
the Institute Headquarters on 12th October. The inspection meeting
was chaired by Shri Lakshmi Narayan Pandey, M P (Lok Sabha).
The members of the Committee Shri Kumvar Sarvaraj Singh,




Sixty fourth meeting of the Institute Management Committee of
CMFRI was held on 4th October.
Third meeting of the X Institute Joint Staff Council of CMFRI
was held on 28th October.
SRC Meeting was held during 13th to 17th November.
NAIP concept note preparation meeting was held on 9th, 10th and
20th November.
Under 'Quami Ekta Week', Conservation Day was celebrated on
25th November.  Prof. Seetharaman, Head, Science & Humanities
M P (Lok Sabha); Shri Lakshmi
Narayan Sharma, M P (Rajya
Sabha); Prof. Alka Balram
Kshatriya, M P (Rajya Sabha);
officers of the Committee Smt.
Poonam Juneja, Secretary and
Shri Dinesh Kumar Pandey,
Under Secretary; the reporters
Shri Harish Pandey and Shri
Surendra Kumar were present.
From the office side Dr. S.  Ayyappan, DDG (Fy.), ICAR; Dr.
Mohan Joseph Modayil, Director, CMFRI; Dr. E.V.
Radhakrishnan, Head, CFD and In charge, Hindi Section; Shri
K.L. Meena, Sr. Admn. Officer, Smt. Sheela P.J., Assistant
Director (OL); Smt. E.K. Uma, Technical Officer (Hindi) and
Smt. E. Sasikala, Sr. Hindi Translator attended the meeting.
Hindi Workshops
Headquarters, Cochin: Two day Hindi workshop was conducted
at CMFRI Headquarters, Cochin on 6th and 7th December for the
Ministerial staff. Classes on the subjects such as structural aspects
of Hindi, correspondence, noting and drafting were taken.
Twentytwo staff members attended the workshop.
ATIC
Agenda and Proceedings of 2 Awareness Camps organized in
ATIC were documented in Hindi.
Outstations
Mandapam Regional Centre: One day Hindi workshop was
conducted at Mandapam Regional Centre of CMFRI on 11th
December on the subject ‘General Correspondence in Hindi’.
Scientist and staff of the centre participated in the workshop.
Dr. Mohan Joseph Modayil, Director, CMFRI inspected the
implementation of Official Language activities of Mangalore
Research Centre in December and gave necessary suggestions
for achieving progress.
A meeting of the Town Official Language Implementation
Committee, Mangalore was held on 22nd December in which Dr.
C. Muthiah, Principal Scientist and Scientist-in-Charge,
Mangalore Research Centre, CMFRI attended.
A one day Training Programme on the usage of Leap Office Hindi
software was conducted for the staff of Mangalore Research
Centre on 18th October.
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Department, Adi Sankara Institute of Engineering & Technology
delivered a talk.
Prof. Karl Banse, Professor Emeritus, University of Washington,
Seattle, USA delivered a lecture on "Upwelling along the Indian
west coast: Insights from 1935 to 2005" on 10th October.
In connection with the 'Quami
Ekta' Week, Women's Day was
observed at the Institute on 24th
November. The Women's Cell
of CMFRI arranged a talk on
'Stress Management' by the
renowned psychiatrist Dr. S.D.
Singh, Director, Mental Health
Centre, Cochin. Dr. Singh
approached the topic of 'stress
and tension' from a common man's view point and analyzed the
reasons, citing appropriate examples. He explained how a tensed
and complex situation can be eased out by a simple and practical
approach. He also advised the audience to make it a practice to
schedule the day-to-day activities and to introspect on what
happens during the day, in order to find out where things go
wrong. Dr. Singh highlighted the importance of balanced diet,
exercise, good humour and meditation in a person's life.
Dr. S.D. Singh delivering the talk
PROGRAMME PARTICIPATION
Prof. (Dr.) Mohan Joseph Modayil, Director
 The XI Plan meeting, Seed Certification meeting and Director's
Conference of  ICAR Institutes at New Delhi  ( 30th October - 5th
November)
 The Public/Private partnership meeting in the Kemin Nutritional
Technology at Chennai (7th - 8th November).
 The International Conference  in Zoology INCOZ-2006 at  Bangalore
(20th - 22nd November)
 The NACA Lead Centres Meeting at Bangkok (25th - 29th November).
 International Symposium on Sustainable Fisheries Development for
Food and Health Security at Mangalore (20th - 21st , December)
Dr. N.G. K. Pillai, Principal Scientist & Head, PFD
 The 15th Consultative group meeting of Cochin Base of Fishery Survey
of India under the chairmanship of Director of Fisheries, Government
of Kerala at Cochin Base of Fishery Survey of India (7th October).
 Meeting on Pilot project undertaken by UNCTAD, MPEDA and SEAI
with the experts from CIFT, LDCL, Department of Fisheries, LCMF,
NABARD, CIFNET and CMFRI at MPEDA, Kochi (9th October)
 Served as Guest Faculty for the training programme on "Stock
assessment methods for marine fisheries management" conducted by
CMFRI, Cochin (16th October).
 Resource person for two sessions in the UGC sponsored training
programme on "Modern Approaches in Fisheries Science" at School of
Industrial Fisheries organized by Cochin University of Science and
Technology, Cochin (25th October).
 Attended the inaugural function of the 7th Asia Pacific Marine
Biotechnology Conference at Hotel Taj Residency, Kochi (2nd
November)
 Participated in the two day Seminar on "Contribution of Science and
Technology in the development of Kerala" organized by CUSAT, Kochi
and also made a presentation on "Marine Fisheries of Kerala - Status,
scope for higher productivity and challenges" (19th -20th December).
Dr. E. Vivekanandan, Principal Scientist & Head, DFD
 Attended the  meeting  for  preparation of concept note on NAIP at
CMFRI, Kochi (9th -10th November).
 Participated in the Seminar on "Management of Marine Fisheries of
Kerala" conducted by Fish Workers Forum at Kochi  (22nd December)
Dr.R. Sathiadhas, Principal Scientist & Head, SEETTD
 Attended the Institute Management Committee meeting (4th October).
 Attended the seminar on "Environment and human health" at the Dept.
of Environmental Sciences, CUSAT (10th October).
 Attended the travel workshop of  Quniquennial Review Team to review
KVKs' of zone VIII at TNAU, Coimbatore (27th -  28th October).
 Participated in Sasthrapadham Seminar conducted by Cochin University
of Science and Technology and presented a paper entitled "Socio
Economic Scenario of Marine Fisheries in Kerala- Status and Scope for
Improvement." (19th to 20th December)
Dr. Rani Mary George, Principal Scientist & Head,  MBD
 Served as resource person for the training programme on "Modern
Approaches in Fisheries Science" at School of Industrial Fisheries and
delivered a lecture on 'Glimpses of Marine biodiversity of India" (27th
October).
 Served as a member of the expert committee for the selection of Faculty
members in the discipline of Environmental studies under the Cochin
University of Science and Technology, Kochi (22nd to 23rd November).
Dr. K. K. Vijayan,  Head, PNPD
 Participated as a Technical expert in the II PCR NACA -Training
workshop at Chennai (23rd - 26th  October)
 Attended the  project coordination meeting of  NACA at Mangalore
(28th -29th October)
 Presented an abstract and delivered an invited talk on the topic "Global
Scenario and management options of WSSV: Diagnostics-Problems and
Possibilities" in the 7th Asia Pacific Marine Biotechnology Conference
at Cochin (2nd - 5th November).
 Attended the meeting on Marine Biotechnology for developing a
collaborative project with NIOT and CMFRI  at National Institute of
Ocean Technology, Chennai (2nd December).
 Attended the Seminar on Contribution of Science and Technology in
the development of Kerala conducted by Cochin University of Science
and Technology and made a presentation on "Fish Health Management
for Aquaculture Sustainability in Kerala - Status, Potential and
Challenges" (19th -20th December).
Dr. M. Rajagopalan, Principal Scientist & Head, FEMD
 Participated in the First Meeting of the Expert Committee on Repositories
of National Biodiversity Authority at Chennai (28th November).
Dr. M. Rajagopalan & Dr. D. Prema, Senior Scientist
 Participated in the two days  high level seminar on Contributions of
Science and Technology in the Development of Kerala in connection
with the Kerala Piravi Golden Jubilee Celebrations and  presented a
paper on 'Coastal and marine Resources' at School of Environmental
Studies, CUSAT, Cochin (19th - 20th December).
Dr. E.V. Radhakrishnan, Principal Scientist & Head, CFD.
 Attended the meeting  in connection with the visit of  Parliamentary
Committee of Official language at Taj Malabar, Cochin ((12th October).
 Attended Seminar on 'Contribution of Science and Technology in the
development of Kerala' at CUSAT, Kochi (19th -20th, December).
Dr. L. Krishnan, Principal Scientist
 Served as resource person in the seminar on "Cooperative Governance
for the Presidents of PCRDBs on "Leadership Qualities" conducted by
th Kerala State Co-operative Agricultural & Rural Development Bank
Ltd., Gandhi Nagar, Kochi (17th October).
 Attended the Task Force meeting on Biotechnology based programme
for SC/ST and Rural population at New Delhi (28th  - 29th December).
Dr. J. Jayasankar, Sr. Scientist.
 Attended the meeting on "Video conferencing facility for ICAR" at NAS
Complex, New Delhi (4th December).
 Attended 4th meeting of TMC for strengthening of database and
information networking for the fisheries sector at CIFRI, Barrackpore,
West Bengal (7th -8th December).
Dr. C. Ramachandran, Senior Scientist and Miss. Manjusha G Menon,
UDC
 Attended the training on Video Production and Management at NAARM,
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Hyderabad (12th to 23rd December).
Dr. Vipinkumar. V.P., Scientist (SS)
 Attended the National Seminar on "Information and Communication
Technology: Opportunities & Challenges for Revitalizing Extension
System" at Navsari Agricultural University, Gujarat and presented a
paper entitled 'Impact of awareness programmes, movies, website and
infrastructure facilities of ATICof CMFRI : An Assessment' (27th to 29th
December).
Dr. P. N. R. Nair,  Principal Scientist & Scientist-in-charge, Calicut Research
Centre.
 Attended the valedictory function of Hindi fortnight celebrations, 2006
at the Directorate of Aracanut & Sprices Development, Calicut as Chief
Guest  (4th October).
 Attended the one day Regional workshop on "Marine Fisheries of
Malabar Coast, management and prospective" organized by Zonal
Director, FSI, Cochin at Kannur (8th December).
Dr.G.Syda Rao, Principal Scientist & Scientist-in-charge, Dr.R.
Narayanakumar, Senior Scientist and Dr. Sheela Immanuel, Scientist
(SG) Visakhapatnam Regional Centre
 Attended the inaugural function of the silver jubilee celebrations of the
CIFNET, Visakhapatnam Centre (13th December).
Dr. R. Narayanakumar, Senior Scientist,
 Attended the first meeting of the state level steering committee on
"Conservation of wetlands and Mangroves in Andhra Pradesh" organised
by the Principal Secretary to the Government, Environment and Forests,
Science and Technology department at the Secretariat, Government of
Andhra Pradesh, Hyderabad, (6th October).
 Attended the Winter School on "Indian Agricultural Exports under WTO
Regime-Opportunities Challenges and strategies" organised by the
department of agricultural economics, College of Agriculture, University
of Agricultural Sciences, Dharwad. He was also awarded first prize and
a certificate for the best group assignment presentation conducted during
the winter school (3rd -23rd November).
Dr. H. Mohamad Kasim, Principal Scientist & Scientist-in-charge, Madras
Research Centre.
 Meeting of the Consultative Group of Chennai Base of Fishery Survey
of India at FSI, Chennai (20th October).
Dr. H. Mohamad Kasim, & Shri D. Kandasami, Principal Scientists
 State Level Committee Meeting of Gulf of Mannar Biosphere Reserve
Trust at E & F Secretariat, Chennai (19th December)
Shri D. Kandasami, Principal Scientist.
 Meeting of the Working Group on "Fisheries and Fisheries Research" at
State Fisheries Department, Chennai (14th November).
 Euro Project Technical Training Workshop organized by the Department
of Environmental Health Engineering, SRMC&RI, Chennai (25th
November.)
Dr. Margaret Muthu Rathinam, Scientist (SS)
 Winter School on "Seafood Quality Assurance - Current Issues and
Problems" held at Fisheries College & Research Institute, Thoothukudi
(1st - 21st November).
Shri. Joe K. Kizhakudan, Scientist (SS)
 NAIP Brainstorming session on "Interventions in production to
consumption systems of high value aquaculture species for equitable
prosperity" at CIBA, Chennai (14th November).
Shri.V. Venkatesan, Scientist
 Participated in the 5th Foundation Training Programme for Scientists
and Technologists sponsored by the Department of Science and
Technology, Government of India and held at Indian Institute of Public
administration, New Delhi (17th July - 6th October).
Dr. K. Asokakumaran Unnithan, Scientist-in-charge, KVK, Narakkal
 Traveling Workshop of Quinquennial Review Team of Krishi Vigyan
Kendra of Zone VIII held at Tamilnadu Agricultural University Campus,
Coimbatore (28th October).
 Second National Conference on Krishi Vigyan Kendra, 2006 held at
Acharya N.G.Ranga Agricultural University, Hyderabad (26th -27th
November).
Dr. P. M. Aboobaker, Technical Officer (T 7-8)
 Annual Review Meeting of Krishi Vigyan Kendra held at Central
Plantation Crops Research Institute, Kasaragod (1st - 4th November).
 District Nodal Agency Meeting and District Watershed Committee
Meeting held at the Office of the Principal Agricultural Officer at
Collectorate, Ernakulam (21st December).
PROMOTIONS
Name Present Promoted Centre w.e.f.
Designation Designation
Smt. G. Shylaja T-4 (STA) T-5 (T.O.) CMFRI Hqrs., Kochi 10.06.06
Smt. V.K. Janaki T-4 (STA) T-5 (T.O.) Calicut R.C. of CMFRI 01.01.06
Shri R. Dias Johny T-4 (STA) T-5 (T.O.) Mumbai R.C. of CMFRI 01.01.06
Dr. R. Phalguni Pattnaik T-4 (STA) T-5 (T.O.) Visakhapatnam Regl.C. of CMFRI 31.07.05
Shri K. Muthiah T-4 (STA) T-5 (T.O.) Tuticorin R.C. of CMFRI 30.12.05
Shri M.S. Zala T-4 (STA) T-5 (T.O.) Veraval Regl.C. of CMFRI 01.01.06
Shri O.M.M.J. Habeeb Mohammed T-4 (STA) T-5 (T.O.) Tuticorin R.C. of CMFRI 01.01.06
Shri H. Kather Batcha T-4 (STA) T-5 (T.O.) Chennai R.C. of CMFRI 01.01.06
Shri S. Sanikaralingam T-4 (STA) T-5 (T.O.) Chennai R.C. of CMFRI 01.01.06
Dr. Madhumita Das T-4 (STA) T-5 (T.O.) Visakhapatnam Regl.C. of CMFRI 25.05.05
Shri K. Narayana Rao T-4 (STA) T-5 (T.O.) Visakhapatnam Regl.C. of CMFRI 01.01.06
Shri V. Sivaswamy T-4 (STA) T-5 (T.O.) Mandapam Regl.C. of CMFRI 01.01.06
Shri G. Subbaraman T-3 (Technician) T-4 (STA) CMFRI Hqrs., Kochi 01.01.06
Shri V.S. Gopal T-3 (TA) T-4 (STA) Chennai R.C. of CMFRI 03.02.05
Shri V.M. Dhareswar T-3 (TA) T-4 (STA) Karwar R.C. of CMFRI 01.01.04
Shri G. Sudhakar T-2 (JTA) T-3 (TA) Chennai R.C. of CMFRI 02.05.05
Shri Thakurdas T-2 (JTA) T-3 (TA) Mumbai R.C. of CMFRI 02.05.05
Shri Jayadev S. Hotagi T-2 (JTA) T-3 (TA) Mumbai R.C. of CMFRI 14.05.05
Shri S. Selvanidhi T-1 (Field Assistant) T-2 (JTA) Chennai R.C. of CMFRI 05.03.06
Smt. Sujatha K.K. SSG-II (Lab. Attendant) LDC (through L.D.E) CMFRI Hqrs., Kochi 15.11.06
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ASSUMPTION OF CHARGE
Name Designation Center w.e.f
Dr. K. Asokakumaran Unnithan Senior Scientist & Training KVK of CMFRI, Narakkal 25.10.06
Organizer (OIC, KVK)
TRANSFERS
Name Designation From To
Dr. K. Asokakumaran Unnithan Senior Scientist Calicut R.C. of CMFRI KVK, Narakkal
Shri K.P. Said Koya Scientist (SG) Minicoy R.C. of CMFRI Calicut R.C. of CMFRI
Dr. G. Mohanraj Principal Scientist Madras R.C. of CMFRI Veraval Regl.C. of CMFRI
Dr. Gulshad Mohammed Scientist (Sr. Scale) Calicut R.C. of CMFRI Veraval Regl.C. of CMFRI
Dr. Prathibha Rohit, Sr. Scientist Mangalore R.C. of CMFRI Visakhapatnam Regl.C. of CMFRI
Shri V.A. Kunhikoya T-5 (Technical Officer) Minicoy R.C. of CMFRI Calicut R.C. of CMFRI
Shri V.K. Suresh T-3 (Tech. Assistant) Minicoy R.C. of CMFRI KVK, Narakkal
Shri Sekar V. Rayer T-3 (Skin Diver) Vizhinjam R.C. of CMFRI Tuticorin R.C. of CMFRI
Smt. M. Safiyabi UDC Minicoy R.C. of CMFRI CMFRI Hqrs., Kochi
Shri O. Ismail SSG-IV (F/M) Minicoy R.C. of CMFRI CMFRI Hqrs., Kochi
Shri P.V. Joy SSG-II (F/M) Minicoy R.C. of CMFRI CMFRI Hqrs., Kochi
Shri P.M. Gireesh SSG-II (F/M) Minicoy R.C. of CMFRI CMFRI Hqrs., Kochi
Shri P.V. Gopalan SSG-I (Messenger) Minicoy R.C. of CMFRI Calicut R.C. of CMFRI
INTER-INSTITUTIONAL TRANSFER
Name From To
Shri K.K. Kale, SSG-I (W/M) Mumbai R.C. of CMFRI National Research Centre for Grapes, Pune.
Shri N. Pookoya, SSG-IV Minicoy R.C. of CMFRI CPCRI Regional Station, Minicoy.
RETIREMENTS
Name Designation Center w.e.f
Retirement on Superannuation
Shri S. Narayanan Achari UDC CMFRI Hqrs., Kochi 31.10.06
Shri Thirumangalath Koman SSG-II (L/A) Calicut R.C. of CMFRI 31.10.06
Shri M.K. Subramanian Coupen Clerk (Auxiliary) CMFRI Hqrs., Kochi 31.10.06
Compulsory Retirement
Shri V. Chandrasekharan Assistant KVK of CMFRI, Narakkal 13.11.06
WEDDING
Shri.M.Saravanan, L.A (Mandapam RC) married  Ms.S.Sathiya on 27.11.2006.
OBITUARY
Name Designation Center on
Shri B.P. Thumber Senior Technical Assistant (T-4) Veraval Regl.C. of CMFRI 20.12.06
Shri R. Dalayya SSG-III(F/M) Visakhapatnam Regl.C. of CMFRI 22.12.06
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∫…n˘“ 1,000 ¥…π……Á ®…Â ∫…§…∫…‰ + v…EÚ i……{…x… EÚ“ ∫…n˘“, 1990 ∫…§…∫…‰ + v…EÚ i……{…x… EÚ…
n˘∂…EÚ +…ËÆ˙ 1998 i…l…… 2004 ∫…§… ∫…‰ + v…EÚ i……{…x… E‰Ú ¥…π…« l…‰* 20 ¥…” ∫…n˘“ ®…Â
∫……v……Æ˙h…i…™…… Œ∫l…Æ˙ i……{…x… Ω˛…‰x…‰ {…Æ˙ ¶…“ ®……v™… i……{…®……x… ®…Â 0.6ºC EÚ“ §…g¯i…“ Ω÷˛<«*  °ÚÆ˙
¶…“, ¶……‰M……‰ ±…EÚ i……{…x… E‰Ú |… i…®……x… ∫…‰ ™…Ω˛ ∫…∆E‰Úi…  ®…±…i…… ΩË˛  EÚ <∫… ∫…n˘“ E‰Ú n˘…ËÆ˙…x… |… i…
n˘∂…EÚ ®…Â 0.5ºC EÚ… ±…M……i……Æ˙ i……{…x… n‰˘J…… V…… ∫…EÚi…… ΩË˛* <∫… |…EÚ…Æ˙ {…⁄Æ˙“ 20 ¥…” ∫…n˘“
E‰Ú +…M……®…“ n˘∂…EÚ…Â ®…Â <∫…“ +x…÷{……i… ®…Â +…x…÷GÚ ®…EÚ ∞¸{… ∫…‰ i……{…x… §…g¯ V……BM……*
∫…®…÷p˘“ {…™……«¥…Æ˙h… E‰Ú {… Æ˙¥…i…«x… ®…Â, ∫…®…÷p˘V…±… i……{…®……x…, ±…¥…h…i…… +…ËÆ˙ ∫…®…÷p˘“ ∫i…Æ˙ ®…Â
(.... W……Æ˙“)
∫…®…÷p˘“ ®……Œi∫™…EÚ“ {…Æ˙ ®……Ë∫…®… {… Æ˙¥…i…«x… EÚ… ∫…∆P……i…
™…… ®…Ω˛…∫……M…Æ˙“™… Œ∫l… i…™……Â E‰Ú +x…÷∫……Æ˙ EÚ… {…÷x…& ∫l……x…  x…v……«Æ˙h… Ω˛…‰i…… ΩË˛* <∫… i…Æ˙Ω˛ E‰Ú
 ¥…i…Æ˙h… ®…Â Ω˛…‰x…‰¥……±…‰ {… Æ˙¥…i…«x… E‰Ú °Ú±…∫¥…∞¸{… BEÚ I…‰j… E‰Ú V…“¥…V……i……Â E‰Ú  ®…∏…h… ®…Â
 ¥… ¶…z…i…… Ω˛…‰i…“ ΩË˛ +…ËÆ˙ =xΩÂ˛ x…B {…Æ˙¶… I…™……Â, S……Æ˙…, |… i…™……‰ M…™……Â +…ËÆ˙ {…Æ˙V…“¥……Â E‰Ú ∫……l…
 ®…±…V…÷±… Ω˛…‰x…… {…b˜i…… ΩË˛*
<∫… ∫…®…∫™…… EÚ“ M…∆¶…“Æ˙i…… +…ËÆ˙ ®……Ë∫…®… {… Æ˙¥…i…«x… +…ËÆ˙ ∫…®…÷p˘“ J……t ∫…÷Æ˙I…… i…l…… +…V…“ ¥…EÚ…
∫… Ω˛i… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ ∫…‰ <∫…EÚ… ∫…∆§…∆v… ∫l…… {…i… EÚÆ˙x…‰ EÚ“ +…¥…∂™…EÚi…… {…Æ˙  ¥…S……Æ˙
EÚÆ˙i…‰ Ω÷˛B ∫…“ B®… B°Ú +…Æ˙ +…< x…‰ ""®……Ë∫…®… {… Æ˙¥…i…«x… {…Æ˙ ¶……Æ˙i…“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ EÚ“
∫…÷¶…‰ti……''   ¥…π…™…EÚ §…ﬁΩ˛n¬˘ ¶…… EﬁÚ +x…÷ {… x…‰]ı¥…E«Ú {… Æ˙™……‰V…x…… EÚ… EÚ…™…« ∫¥…™…∆ O…Ω˛h…  EÚ™……
ΩË˛* <∫… {… Æ˙™……‰V…x…… ®…Â, ∫…®…÷p˘ i…±… E‰Ú i……{…®……x… {…Æ˙ EÚ…±… ∏…‰h…“ +…∆EÚb˜… <EÚ]¬ı]ı… EÚÆ˙E‰Ú
∫…®…÷p˘“ {…J… ®…UÙ±…“ +…ËÆ˙ EÚ¥…S… ®…UÙ±…“ E‰Ú  ¥…i…Æ˙h… +…ËÆ˙ {…EÚb˜ (|…S…÷Æ˙i…… E‰Ú ∫…Æ˙…‰M…‰]ı E‰Ú
∞¸{… ®…Â) E‰Ú ∫……l… <∫…EÚ… ∫…Ω˛ ∫…∆§…∆v…  EÚ™…… V……i…… ΩË˛* ¥…π…« 1961-2005 E‰Ú n˘…ËÆ˙…x…










∫…®…÷p˘i…±… i……{…®……x… ®…Â ¥…ﬁ r˘
±…¥…h…i…… ®…Â ¥…ﬁ r˘
{…“ BS… EÚ“ §…g¯i…“
§…… Æ˙∂… EÚ“ M…Ω˛x…i…… ®…Â
¥…ﬁ r˘; +…∆v…“
∫…®…÷p˘ i…±… §…g¯x……
B±…  x…x……‰, ±……  x…x…… ®…Â
{… Æ˙¥…i…«x…; V¥……Æ˙ ®…Â {… Æ˙¥…i…«x…
+…ËÆ˙ V…±… J…∆b˜ EÚ… S…±…x…
∫…®…÷p˘V…±… EÚ… +®±…“EÚÆ˙h…
+…{±……¥…x… & i…]ı“™… I…‰j……Â ®…Â
¶……Ë i…EÚ ∫…∆P……i…
 ¥…i…Æ˙h… |…S…÷Æ˙i…… &
V…“¥……Â E‰Ú V…… i…  ®…∏…h…










¥…ﬁ r˘, ∫…®…÷p˘ i…±… pH EÚ“ EÚ®…“ i…l…… V¥……Æ˙, =i|…¥……Ω˛, V…±… J…∆b˜ EÚ… S…±…x…, B±…  x…x……‰
+…ËÆ˙ ±……  x…x…… +… n˘ P… ]ıi… Ω˛…‰i…… ΩË˛* ®……Ë∫…®… {… Æ˙¥…i…«x… {…Æ˙ +∆i…Æ˙ ∫…Æ˙EÚ…Æ˙“ x…… ®…EÚ… x…‰ ™…Ω˛
S…‰i……¥…x…“ n˘“ ΩË˛  EÚ ®…UÙ±…“ V…… i…™……Â E‰Ú  ¥…i…Æ˙h… +…ËÆ˙ |…S…÷Æ˙i…… {…Æ˙ ®……Ë∫…®… {… Æ˙¥…i…«x… EÚ…
|…¶……¥… {…b˜ V……BM……* =n˘…Ω˛Æ˙h……l…« EÚ<« ®…UÙ±…“ V…… i…™……ƒ, ={……{…S…™… +…ËÆ˙ J……t {…n˘…l……Á EÚ“
={…±…§v…i…… E‰Ú +x…÷∫……Æ˙ +x…÷E⁄Ú±… i……{…®……x… {…∫…∆n˘ EÚÆ˙i…“ ΩË˛* i……{…®……x… EÚ“ ∫…÷O…… Ω˛i……
|……EﬁÚ i…EÚ i……{…®……x… ∫…‰ l……‰b˜“ ®……j…… + v…EÚ Ω˛…‰i…“ ΩË˛* i……{…®……x… EÚ“ §…g¯i…“ 1ºC ∫…‰ EÚ®… Ω˛…‰x…‰
{…Æ˙ ¶…“ E÷ÚUÙ V…“¥……Â EÚ“ ®…ﬁi™…÷i…… +…ËÆ˙ ∫l…±……EﬁÚ i…EÚ  ¥…i…Æ˙h… E‰Ú {… Æ˙¥…i…«x… EÚ… EÚ…Æ˙h… §…x…
V……i…… ΩË˛* + v…EÚ S…±……™…®……x… ®…UÙ±…“ V…… i…™……Â E‰Ú  ±…B <∫… ∫…‰ W™……n˘… |…¶……¥… x…Ω˛” {…b˜i……
ΩË˛ §…Œ±EÚ EÚ®… S…±……™…®……x… +…ËÆ˙ ∫l……x…§…r˘ V…… i…™……ƒ i……{…®……x… EÚ“ ¥…ﬁ r˘ EÚ… ∫…Ω˛x… x…Ω˛” EÚÆ˙
∫…EÂÚM…“* V…… i…™……Â E‰Ú +…v……Æ˙ {…Æ˙ <x… E‰Ú +…¥……∫… ∫l……x…  E‰Ú I…‰j…°Ú±… ®…Â  ¥…∫i……Æ˙,  ∫…E÷Úb˜x…
EÚ…‰Œ®|…Ω‰˛x∫…“¥… +…‰ ∂…™…x…-+]ı®……‰Œ∫°Ú Æ˙EÚ b˜…]ı… ∫…‰]ı (COADS) ∫…‰ ∫…∆O… Ω˛i… ∫…®…÷p˘ i…±…
i……{…®……x… +…∆EÚb‰˜ EÚ“ |…¥…h…i…… ∫…‰ ™…Ω˛ ∫…… §…i… Ω÷˛+… ΩË˛  EÚ ¶……Æ˙i… E‰Ú =k…Æ˙ {…Œ∂S…®… i…]ı {…Æ˙
¥……Ãπ…EÚ +…Ë∫…i… ∫…®…÷p˘ i…±… i……{…®……x… ®…Â 27.5ºC ∫…‰ 27.75ºC (0.05ºC |… i… n˘∂…EÚ);
n˘ I…h… {…Œ∂S…®… i…]ı {…Æ˙ 28.35ºC ∫…‰ 28.55ºC (0.04ºC |… i… n˘∂…EÚ); n˘ I…h… {…⁄¥…« i…]ı
{…Æ˙ 28.30ºC ∫…‰ 28.75ºC (0.10ºC |… i… n˘∂…EÚ) +…ËÆ˙ =k…Æ˙ {…⁄¥…« i…]ı {…Æ˙ 27.90ºC
∫…‰ 28.20ºC (0.06ºC |… i… n˘∂…EÚ) EÚ“ ¥…ﬁ r˘ Ω÷˛<« ΩË˛*
®……Ë∫… ®…EÚ P…]ıEÚ…Â E‰Ú {… Æ˙¥…i…«x… +…ËÆ˙ ®…UÙ±…“ |…S…÷Æ˙i…… E‰Ú §…“S… EÚ… ∫…∆§…∆v… +i™…∆i… V… ]ı±… ΩË˛
+…ËÆ˙ ®……Œi∫™…EÚ“ {…Æ˙ ®……Ë∫…®… {… Æ˙¥…i…«x… E‰Ú ∫…∆P……i… EÚ…  x…n˘…x… EÚÆ˙x…… S…÷x……Ë i…{…⁄h…« §……i… ΩË˛*
{…EÚb˜ {…Æ˙ ®……Ë∫…®… {… Æ˙¥…i…«x… E‰Ú ∫…∆P……i…  x…v……« Æ˙i… EÚÆ˙x…‰ EÚ“ ®…÷J™… ∫…®…∫™…… ®…UÙ±…“ V…“¥…∫…∆J™……
1
 x…n‰˘∂…EÚ E‰Ú b‰˜∫EÚ ∫…‰
 ¥…∑… E‰Ú ∫…®…÷p˘¥…i…‘ n‰˘∂… ∫…®…÷p˘ ®…Â ∫…®…÷p˘“ ®……Œi∫™…EÚ“ +…ËÆ˙ +x™… ®……x…¥…“™… M… i… ¥… v…™……Â EÚ… |…§…∆v…x… EÚÆ˙x…‰ E‰Ú ={……™… E‰Ú ∞¸{… ®…Â ∫…®…÷p˘“ ∫…∆Æ˙ I…i… I…‰j……Â (B®…
{…“ B) EÚ“ ¶…⁄ ®…EÚ… EÚ… ®…⁄±™……∆EÚx… EÚÆ˙ Æ˙Ω‰˛ ΩÈ˛* ∫…®…÷p˘“ ∫…∆Æ˙ I…i… I…‰j… EÚ“ {… Æ˙¶……π…… ™…Ω˛ ΩË˛ ""∫…®…÷p˘“ {…™……«¥…Æ˙h… EÚ…  EÚ∫…“ ¶…“ I…‰j… V……‰ °‰Úb˜Æ˙±…, Æ˙…V™…, ]≈ı…<§…±…
+ v…EÚ…Æ˙ I…‰j… ™…… ∫l……x…“™…  x…™…®……Â ™……  ¥… x…™…®……Â u˘…Æ˙… ¥…Ω˛…ƒ E‰Ú ¶…… M…EÚ ™…… ∫…¶…“ |……EﬁÚ i…EÚ +…ËÆ˙ ∫……∆∫EﬁÚ i…EÚ ∫…∆{…n˘…+…Â EÚ“ ∫…÷Æ˙I…… E‰Ú =q‰˘∂™… ∫…‰ +…Æ˙ I…i…
 EÚ™…… M…™…… ΩË˛'', EÚ<« n‰˘∂……Â x…‰ V…Ë¥… ¥… ¥…v…i…… +…ËÆ˙ +…¥……∫… E‰Ú {… Æ˙Æ˙I…h…, + v…EÚ… v…EÚ ¥…ËY…… x…EÚ V……x…EÚ…Æ˙“, ∂…Ë I…EÚ +¥…∫…Æ˙…Â E‰Ú ∫…ﬁV…x…, ®…x……‰Æ∆˙V…x…
M…i… ¥… v…™……ƒ §…f¯…x…‰, +…¥……∫… ¥™…¥…∫l…… ∫…‰¥……+…Â E‰Ú +x…÷Æ˙I…h…, ∫……∆∫EﬁÚ i…EÚ {…Æ˙®{…Æ˙… +…ËÆ˙ ∫…®…÷p˘“ ®……Œi∫™…EÚ“ |…§…∆v…x… ∫… Ω˛i… EÚ<« ±…I™……Â EÚ“ |……Œ{i… E‰Ú  ±…B
B®… {…“ B EÚ“ ∫l……{…x…… EÚ“ ΩË˛* ®……Œi∫™…EÚ“ |…§…∆v…x… ®…Â B®… {…“ B EÚ“ ®…Ω˛i¥…{…⁄h…« ¶…⁄ ®…EÚ… Ω˛…‰i…“ ΩË˛* B®… {…“ B EÚ“ ∫l……{…x…… ®…Â, ±… I…i… V…… i…™……Â EÚ“  ¥…n˘…‰Ω˛x…
n˘Æ˙ EÚ…  x…™…∆j…h…, +∆b˜V…x…x… +…ËÆ˙ {……±…x… I…‰j……Â EÚ“ ∫…÷Æ˙I……,  ]ıEÚ…> =i{……n˘…Â EÚ“ §…g¯i…“, +±… I…i… V…… i…™……Â EÚ“ ={…{…EÚb˜ EÚ“ P…]ıi…“, +…x……™…x… E‰Ú Ω˛±…S…±…
∫…‰  x…i…±…∫l… V…“¥…V……i……Â EÚ“ ∫…÷Æ˙I……, + x…Œ∂S…i…i……+…Â E‰Ú |… i… ∫…÷ x…∂S…™…x…, +…x…÷¥…∆ ∂…EÚ  ¥… ¥…v…i…… EÚ… {… Æ˙Æ˙I…h… +…ËÆ˙ +x™… EÚ<«  Ω˛i… ∫… Ω˛i… =q‰˘∂™… ΩÈ˛*
+…¥……∫… ¥™…¥…∫l…… {…Æ˙ +…v…… Æ˙i… ®……Œi∫™…EÚ“ |…§…∆v…x… ®…Â  ¥…∂…‰π…i…& ®……Œi∫™…EÚ“ |…§…∆v…x… E‰Ú  ±…B  ¥…∑…¥™……{…EÚ i……ËÆ˙ {…Æ˙ |……‰i∫……Ω˛x…  EÚB V……x…‰ ¥……±…‰ <∫… x…B
|…§…∆v…x… + ¶…M…®… E‰Ú |…∫…∆M… ®…Â B®… {…“ B EÚ“ ∫…§…∫…‰ + v…EÚ |…®…÷J…i…… Ω˛…‰i…“ ΩË˛*
B®… {…“ B EÚ“ ∫l……{…x…… E‰Ú  EÚ∫…“ ¶…“ |…™……∫… ®…Â ¥…ËY…… x…EÚ +v™…™…x… EÚ“ {…⁄¥……«{…‰I…… + x…¥……™…« ΩË˛* <x… ®…Â V…“¥… ¥…ËY…… x…EÚ i…l…… +…¥……∫… ¥™…¥…∫l…… |……S…±……Â EÚ…
§…÷ x…™……n˘“ +…v……Æ˙, +…¥……∫… ¥™…¥…∫l…… ∫…∆Æ˙S…x…… EÚ… |… i…®……x…, ∫…‰¥……B∆, ∫…∆∫……v…x… B¥…∆ ®……‰b˜±…, ∫…∆¶……¥™… {…™……«¥…Æ˙h…“™…, ∫……®…… V…EÚ +…ËÆ˙ +…Ãl…EÚ ±……¶… i…l…… i…]ı
∫…Œ®®… ±…i… ΩÈ˛* B‰∫…‰ +v™…™…x……Â ®…Â ∫l……x…“™… ®……Œi∫™…EÚ“ M… i… ¥… v…™……Â EÚ…‰ V……‰b˜x…… ¶…“ §…‰Ω˛k…Æ˙ EÚ…™…« Ω˛…‰M…… i…… EÚ BEÚ B®… {…“ B EÚ“ ∫l……{…x…… E‰Ú §……n˘ {…⁄h…«i…&
∫…Ω˛¶…… M…i…… ∫…÷ x…Œ∂S…i… Ω˛…‰ V……BM…“* <x… {…Æ˙ +∆ i…®…  x…h…«™… ±…‰x…‰ ∫…‰ {…Ω˛±…‰ <∫… i…Æ˙Ω˛ E‰Ú +v™…™…x……Â {…Æ˙ V……ƒS…-{…Æ˙J… EÚÆ˙x…… = S…i… Ω˛…‰M……*
i…]ı“™… ∫…®…÷n˘…™……Â {…Æ˙ B®… {…“ B ∫…‰ Ω˛…‰x…‰¥……±…‰ ∫…∆P……i… ∫…÷{… Æ˙ S…i… ΩÈ˛*  ¥…EÚ…∫…∂…“±… n÷˘ x…™……  ®…Â ±…P…÷ {…Ë®……x…‰ EÚ“ ®……Œi∫™…EÚ“ Æ˙…‰W…M……Æ˙, J……t ∫…÷Æ˙I…… +…ËÆ˙ +…™…
EÚ… ®…÷J™… ª……‰i… ΩË˛* B°Ú B +…‰ E‰Ú +…EÚ±…x… E‰Ú +x…÷∫……Æ˙ 38  ®… ±…™…x… ±……‰M……Â ®…Â 90% ±…P…÷ {…Ë®……x…‰ E‰Ú ®…U÷Ù+…Æ‰˙ ™…… ®…UÙ±…“  EÚ∫……x… ΩÈ˛* <∫… E‰Ú + i… Æ˙Ci…
100  ®… ±…™…x… ±……‰M……Â EÚ…‰ ¶…“ ®……Œi∫™…EÚ“ ∫…‰ V…÷b‰˜ Ω÷˛B EÚ…™……Á E‰Ú +∆n˘Æ˙ +…EÚ ±…i…  EÚ™…… M…™…… ΩË˛* <x… M…h…x……+…Â E‰Ú + i… Æ˙Ci…, i…]ı“™… +…ËÆ˙ +∆i…∫l…«±…“™…
∫…®…÷p˘…Â ®…Â ®……Ë∫… ®…EÚ/+±{…EÚ…±…“x… ®…i∫™…x… ®…Â ±…M…‰ Ω÷˛B  ®… ±…™…x… ±……‰M……Â EÚ…‰ ®…U÷Ù+…Æ˙…Â EÚ“ ∫…⁄S…“ ®…Â +…EÚ ±…i… x…Ω˛”  EÚB V……x…‰ E‰Ú {… Æ˙¥…‰∂… ®…Â ™…‰  Ω˛∫……§…
∫…Ω˛“ x…Ω˛” Ω˛…‰x…‰ EÚ“ ∫…∆¶……¥…x…… ΩË˛* B°Ú B +…‰ ™…Ω˛ +…EÚ±…x… EÚÆ˙i…… ΩË˛  EÚ ±…M…¶…M… 5.8  ®… ±…™…x… ®…U÷Ù+…Æ˙…Â (±…M…¶…M… E÷Ú±… EÚ… 20 |… i…∂…i…) EÚ…‰ M…Æ˙“§…
+…ËÆ˙ |… i…  n˘x… BEÚ ™…⁄ B∫… b˜…‰±…Æ˙ ∫…‰ EÚ®… EÚ®……x…‰¥……±……Â E‰Ú ¥…M…« ®…Â  ¥…S……Æ  EÚ™…… V…… ∫…EÚi…… ΩË˛* ±…P…÷ {…Ë®……x…‰ EÚ“ ®……Œi∫™…EÚ“ V…±…“™… ∫…∆{…n˘…+…Â E‰Ú  ¥…n˘…‰Ω˛x…
±……¶… EÚ… ∫…®……x…  ¥…i…Æ˙h… |……‰i∫…… Ω˛i… EÚÆ˙i…“ ΩË˛* EÚ<« ±…P…÷ {…Ë®……x…‰ EÚ“ ®……Œi∫™…EÚ“ EÚ…‰  ]ıEÚ…> ={…™……‰M… +…ËÆ˙ V…“¥… ¥…ËY…… x…EÚ  ¥… ¥…v…i…… E‰Ú {… Æ˙Æ˙I…h… E‰Ú
+x…÷E⁄Ú±… |…§…∆v…x… +…ËÆ˙  x…™…®…x…  EÚ™…… M…™…… ΩË˛* +…x……™…x… /  ¥…x……∂…EÚ…Æ˙“ ∫…∆¶……Æ˙…Â E‰Ú  x…™…®…x… EÚ“ ®……∆M… : <xb˜…‰x…‰ ∂…™……, ¶……Æ˙i…, ®…±…‰ ∂…™……, l……™…±……xb˜, •…∫…“±…,
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®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…
3
∫…®…÷p˘“ ®……Œi∫™…EÚ“ {…Æ˙ ...... ({…ﬁ ∫…∆ 1 ∫…‰)
®…Â ®…i∫™…x… V…Ë∫…‰ ®……x…¥… u˘…Æ˙… |…‰ Æ˙i… {… Æ˙¥…i…«x……Â ∫…‰ ®……Ë∫…®… u˘…Æ˙… |…‰ Æ˙i… {… Æ˙¥…i…«x……Â EÚ…‰  ¥…±…M…
EÚÆ˙x…‰ EÚ“ V… ]ı±…i…… ΩË˛* ®…i∫™…x… E‰Ú I…‰j… ®…Â Ω÷˛B |……Ët…‰ M…EÚ“™…  ¥…EÚ…∫… ∫…‰ {…EÚb˜ +…ËÆ˙
|…S…÷Æ˙i…… ®…Â W™……n˘… |…¶……¥… Ω÷˛+… ΩË˛  V…∫…E‰Ú +…M…‰ ®……Ë∫…®… u˘…Æ˙… |…‰ Æ˙i… {… Æ˙¥…i…«x… EÚ®… {…b˜
V……i…… ΩË˛* {…EÚb˜ EÚ“  Æ˙EÚ…b«˜  ¥… ¶…z… |…EÚÆ˙ EÚ“ ®…UÙ ±…™……Â E‰Ú  ±…B  n˘B M…B +x…÷{……i…“ ®…⁄±™…
{…Æ˙ |…¶…… ¥…i… Ω˛…‰i…“ ΩË˛* <∫… i…Æ˙Ω˛ ®……Ë∫…®… E‰Ú + i… Æ˙Ci… P…]ıEÚ…Â ∫…‰ ®…UÙ±…“˙ |…S…÷Æ˙i……/{…EÚb˜
E‰Ú ®……Ë∫… ®…EÚ P…]ıEÚ M…÷{i… Ω˛…‰i…‰ ΩÈ˛*  °ÚÆ˙ ¶…“, EÚ<« ®…UÙ±…“ V…… i…™……Â E‰Ú  ¥…i…Æ˙h… +…ËÆ˙ |…S…÷Æ˙i……
EÚ… {…⁄¥……«x…÷®……x… EÚÆ˙x…‰ E‰Ú  ±…B {……x…“ EÚ… i……{…®……x… BEÚ +…v……Æ˙ E‰Ú ∞¸{… ®…Â ={…™…÷Ci…  EÚ™……
V…… ∫…EÚi…… ΩË˛* <∫… E‰Ú + i… Æ˙Ci… +∆b˜V…x…x… i…l…… Àb˜¶…EÚ +…ËÆ˙  EÚ∂……‰Æ˙ ®…UÙ ±…™……Â EÚ“
+ i…V…“ ¥…i…i…… +…ËÆ˙ J……t EÚ“ ={…±…§v…i…… +…ËÆ˙ ®…UÙ±…“ EÚ“ §…g¯i…“ {…Æ˙ ¶…“ {……x…“ E‰Ú
i……{…®……x… EÚ… ∫…“v…… ∫…∆§…∆v… Ω˛…‰i…… ΩË˛* ®……Ë∫…®… {… Æ˙¥…i…«x… +…ËÆ˙ ∫…®…÷p˘“ ®……Œi∫™…EÚ“ {…Æ˙ Ω˛…‰x…‰ ¥……±…‰
+ v…EÚ…∆∂… +v™…™…x… B±…  x…x……‰ +…ËÆ˙ ±……  x…x…… S…GÚ V…Ë∫…‰ <x]ıÆ˙ <™…Æ˙ ]ı…<®… ∫E‰Ú±… +…ËÆ˙
∫…l…‰x…« +…‰ ∫…±…‰∂…x… <xb‰˜C∫… {…Æ˙ ΩË˛*
|……l… ®…EÚ  ¥…∂±…‰π…h… ™…Ω˛ ∫…∆E‰Úi… n‰˘i…‰ ΩÈ˛  EÚ {…“g¯“ ∫…‰ {…“g¯“ i…EÚ ®…UÙ±…“ V…… i…™……Â EÚ…
 ¥…i…Æ˙h… i……{…®……x… {… Æ˙¥…i…«x… {…Æ˙ p÷˘i… V…x…∫……∆ŒJ™…EÚ“™… |… i… GÚ™……  n˘J……™…… ΩË˛* =n˘…Ω˛Æ˙h……l…«
i……Æ˙±…“ ∫……Æ˙ b˜x…‰±±…… ±……Â M…∫…‰{∫… ∫…®…÷p˘ i……{…®……x… EÚ“ §…g¯i…“ E‰Ú |… i… +SUÙ“ |… i… GÚ™……
 n˘J……i…“ ΩË˛* =k…Æ˙ ±……Œ]ı]ı ⁄¨b˜ EÚ… i……{…®……x… §…g¯ V……x…‰ {…Æ˙ i……Æ˙±…“, V……‰ =πh…EÚ ]ı§…∆v…“™…
V…… i… ΩË˛, x…B ¶…⁄¶……M… ®…Â +…¥……∫… ∫l……x… ∫l…… {…i… EÚÆ˙x…‰ E‰Ú ™……‰M™… §…x… V……i…“ ΩË˛ +…ËÆ˙ =k…Æ˙
{…Œ∂S…®… +…ËÆ˙ =k…Æ˙ {…⁄¥…« i…]ı…Â EÚ“ ®……Œi∫™…EÚ“ ®…Â +{…x…… ™……‰M…n˘…x… n‰˘i…“ ΩË˛*
+x™… ®…UÙ±…“ ¥…M……Á u˘…Æ˙… ∫¥…“EﬁÚi… Æ˙h…x…“ i…™……ƒ ¶…“ ∫…§…⁄i… §…x… M…™…“ ΩÈ˛* ¶……Æ˙i…“™… §……∆M…b˜…
Æ˙…∫]≈‰ı ±…M…Æ˙ EÚ…x……M…÷]ı…« V…Ë∫…‰ E÷ÚUÙ ¥…‰±……{…¥…i…‘ V…… i…™……Â EÚ…  ¥…i…Æ˙h… ∫l……x… §…n˘±… M…™…… ΩË˛
+…ËÆ˙ <xΩÂ˛ +§…  x…i…±…∫l… +…x……™…EÚ…Â ∫…‰ {…EÚb˜… V……i…… ΩË˛* ∫…⁄j…{…J… •…“®… x…“®…“{]ı“Æ˙∫…
V……{……‰ x…EÚ∫… V…Ë∫…‰ i…±…®…VV…“ V…… i… ®…UÙ±…“ +∆b˜V…x…x… EÚ… ∏…ﬁ∆M…EÚ…±… S…‰z…<« E‰Ú ∆ˆ`b˜ ®…Ω˛“x……Â
i…EÚ §…n˘±… n‰˘i…“ ΩË˛* ™…Ω˛ ¶…“ ∫…∆E‰Úi… ΩË˛  EÚ EÚ…‰{…“{……‰b˜…Â EÚ“ |…S…÷Æ˙i…… ∆ˆ`b˜ E‰Ú ®…Ω˛“x……Â ®…Â
®……∆M…±…⁄Æ˙ i…EÚ §…n˘±…“ V……i…“ ΩË˛* <x… {… Æ˙¥…i…«x……Â ∫…‰ ™…Ω˛ ∫…∆E‰Úi…  ®…±…i…… ΩË˛  EÚ +x…÷E⁄Ú±…
V…… i…™……ƒ EÚ®… +…ËÆ˙ ±…∆§…“ +¥… v… E‰Ú i……{…®……x… {… Æ˙¥…i…«x… EÚ“ i…÷Æ∆˙i… S…÷x……Ë i…™……Â EÚ… ∫……®…x……
EÚÆ˙x…‰ E‰Ú ™……‰M™… Ω˛…‰i…“ ΩÈ˛* <∫…E‰Ú + i… Æ˙Ci… |…¥……±… V…Ë∫…“ ∫…÷¶…‰t V…… i…™……ƒ J…i…Æ‰˙ {…Æ˙ {…b˜
M…™…“ ΩÈ˛, ™…Ω˛ n‰˘J…… M…™…… ΩË˛  EÚ ¥…π…« 1998 +…ËÆ˙ 2002 ®…Â V…§… ∫…®…÷p˘ i…±… EÚ… i……{…®……x…
31ºC ™…… <∫… ∫…‰ W™……n˘… l……, ®……z……Æ˙ EÚ“ J……b˜“ +…ËÆ˙ +…xb˜®……x… i…l…… ±…I…u˘“{… ∫…®…÷p˘…Â E‰Ú
|…¥……±……Â EÚ…  ¥…Æ∆˙V…x… Ω÷˛+… ΩË˛*  ¥…Æ∆˙V…x… EÚ“ M…Ω˛x…i…… =SS… i……{…®……x… E‰Ú  n˘x……Â EÚ“ ∫…∆J™…… {…Æ˙
|…¶…… ¥…i… Ω˛…‰i…“ ΩË˛*
™…‰ |……Æ∆˙  ¶…EÚ {… Æ˙h……®… EÚ<« |…∂x……Â E‰Ú  ±…B V…¥……§… f⁄ƒ¯f¯x…‰ EÚ“ +…¥…∂™…EÚi…… {…Æ˙ W……‰Æ˙ n‰˘i…‰ ΩÈ˛*
i……{…®……x… ®…Â Ω˛…‰x…‰ ¥……±…“ §…g¯i…“ §…∆ §…±……Â  V…x…EÚ“ =k…Æ˙“ ∫…“®…… ∫l…±… Ø˚r˘ Ω÷˛+… ΩË˛, {…Æ˙  EÚ∫…
Ω˛n˘ i…EÚ |…¶……¥… x… b˜…±…… V……BM……? ®…Ω˛…∫…®…÷p˘“™… ]ı ⁄¨x…… V……‰ i……{… |…¥…h…i…… {…Æ˙ |…¶…… ¥…i… ΩË˛,
E‰Ú  ¥…i…Æ˙h… +…ËÆ˙ |…¥……∫… {…Æ˙ ¶…“ +i™…∆i… |…¶……¥… Ω÷˛+… Ω˛…‰M……* ∫…®…÷p˘“ EÚSUÙ{……Â E‰Ú À±…M…
 x…h…«™… ®…Â ®…ﬁn˘…,  V…∫… ®…Â ß…⁄h… EÚ…  ¥…EÚ…∫… Ω˛…‰i…… ΩË˛, E‰Ú i……{…®……x… EÚ… |…¶……¥… {…b˜i…… ΩË˛*
28ºC ∫…‰ >{…Æ˙ E‰Ú i……{…®……x… ®…Â E‰Ú¥…±… ®……n˘… V…… i…™……Â EÚ… =i{……n˘x… Ω˛…‰i…… ΩË˛* EÚSUÙ{… EËÚ∫…‰
<∫… ∫…∆EÚ]ı Œ∫l… i… {……Æ˙ EÚÆ˙ ∫…EÚi…‰ ΩÈ˛? i……{…®……x… ∫…Ω˛x…“™… V…… i…™……Â EÚ“ |…®…÷J…i…… Ω˛…‰x…‰ {…Æ˙
{……n˘{…{±…¥…EÚ…Â EÚ… V…… i… +x…÷GÚ®… Ω˛…‰M……? ®……Ë∫…®… {… Æ˙¥…i…«x… E‰Ú °Ú±…∫¥…∞¸{… Ω˛…±… Ω˛“ ®…Â
¶……Æ˙i…“™… i…]ı“™… ∫…®…÷p˘…Â ®…Â {…°ÚÆ˙ ®…UÙ ±…™……Â +…ËÆ˙ ®…‰b⁄˜∫…‰ EÚ… ¶……Æ˙“ |…¥…‰∂… Ω˛…‰M……?
™…Ω˛ ¥™…Ci… EÚÆ˙x…… EÚ `ˆx… ΩË˛  EÚ +i™…∆i…  ¥… ¶…z… {… Æ˙Œ∫l… i…™……Â ®…Â V…“¥… ∫…∆J™……  EÚ∫… i…Æ˙Ω˛
|… i… GÚ™…… |…EÚ]ı EÚÆÂ˙M…“* <x… Œ∫l… i…™……Â ®…Â ®……Œi∫™…EÚ“ ∫]ı…ÏEÚ EÚ…  x…v……«Æ˙h…, V……‰ {…Ω˛±…‰ Ω˛“
EÚ `ˆx… EÚ…™…« ΩË˛, +∫……v™… Ω˛…‰ V……i…… ΩË˛* ®…UÙ±…“ V…“¥…∫…∆J™…… EÚ“ |…S…÷Æ˙i…… +…ËÆ˙ ®…UÙ±…“
V…… i…™……Â EÚ…  ®…∏…h… +|…i™…… ∂…i… ∞¸{… ®…Â Ω˛…‰x…‰ EÚ“ ¥…V…Ω˛ ∫…‰ ®……Œi∫™…EÚ“ |…§…∆v…x… +…ËÆ˙ ¶…“
 ¥…¥……n˘…∫{…n˘ Ω˛…‰ V……BM……*
®……Ë∫…®… {… Æ˙¥…i…«x… E‰Ú |…¶……¥… ®……Œi∫™…EÚ“ E‰Ú ∫…¶…“ ∫…‰C]ıÆ˙…Â, V……‰ {…EÚb˜ +¥…Æ˙…‰v…, ∫…∆{…n˘…+…Â
EÚ… {…⁄h…«i…& ={…™……‰M…, + i…I…®…i…… +…ËÆ˙ ®…U÷Ù+…Æ˙…Â E‰Ú §…“S… E‰Ú ∫…∆P…π…« i…EÚ {…Ω÷ƒ˛S… M…B ΩÈ˛, {…Æ˙
{…b˜ V……i…‰ ΩÈ˛* ∫…∆{…n˘…  ®…∏…h… ®…Â {… Æ˙¥…i…«x… Ω˛…‰x…‰ EÚ“ ¥…V…Ω˛ ∫…‰ ¥…i…«®……x… GÚ…}]ı ¥…  M…™…Æ˙
 ®…∏…h… ®…Â  ¥…EÚ…∫… EÚÆ˙x…… ΩË˛* ∫…®…÷p˘ i…±… >ƒS…… Ω˛…‰x…‰ +…ËÆ˙ V…±……{±……¥…x… EÚ“ ¥…V…Ω˛ ∫…‰ i…]ı“™…
®…i∫™…x… ∫…®…÷n˘…™… E‰Ú ±……‰M… §…÷Æ˙“ i…Æ˙Ω˛ |…¶…… ¥…i… Ω˛…‰ V……B∆M…‰* ¥…π…« 1992-2005 E‰Ú n˘…ËÆ˙…x…
+Æ˙§… ∫……M…Æ˙, §…∆M……±… ={…∫……M…Æ˙ +…ËÆ˙ +…xb˜®……x… ∫…®…÷p˘ EÚ… ®……v™… ∫…®…÷p˘ ∫i…Æ˙ (B®… B∫…
B±…) |… i… ¥…π…« GÚ®…∂…& 0.705  ®… ®…“, 1.086  ®… ®…“ +…ËÆ˙ 3.772  ®… ®…“ EÚ“ n˘Æ˙ ®…Â
§…g¯ M…™……*
∫…∆P……i…, ™……‰V…x…… +¥…§……‰v…, i…Ë™……Æ˙“ +…ËÆ˙ ™……‰V…x…… +…ËÆ˙ ={…∂…®…x… ={……™……Â E‰Ú EÚ…™……«x¥…™…x… {…Æ˙
¶… ¥…π™… E‰Ú {… Æ˙¥…‰∂… E‰Ú |…I…‰{…h… EÚ“ i…Ë™…… Æ˙™……ƒ +§… ∫…‰ ∂…÷∞¸ EÚ“ V……x…“ S…… Ω˛B i…… EÚ
+x…n‰˘J…‰ {… Æ˙¥…i…«x……Â {…Æ˙ |…i™……∂…… +…ËÆ˙ ™……‰V…x…… i…Ë™……Æ˙ EÚ“ V…… ∫…E‰Ú*
(b˜…Ï. <«.  ¥…¥…‰EÚ…x…∆n˘x…, i…±…®…VV…“ ®……Œi∫™…EÚ“ |…¶……M… u˘…Æ˙… i…Ë™……Æ˙  EÚ™…… M…™…… ±…‰J…)
|……Ëg¯…Â E‰Ú ∫……l… §…“V……Â EÚ…  x…S……‰b˜ :
 i…CEÚ…‰b˜“
∂…∆§…÷ §…“V……Â EÚ… V…®……¥… :  i…CEÚ…‰b˜“
i…±…“™… {……±…x… E‰Ú  ±…B ={…™…÷Ci… §…g¯i…“
+¥…Ø˚r˘ ∂…∆§…÷ :  i…CEÚ…‰b˜“
+x…÷∫…∆v……x… ®…÷J™… +∆∂…
®…±…§……Æ˙ i…]ı {…Æ˙ ∂…∆§…÷ §…“V… EÚ… V…®……¥…
®…±…§……Æ˙ i…]ı {…Æ˙ Ω˛ Æ˙i… ∂…∆§…÷ {…‰x……«  ¥… Æ˙ b˜∫…  ±…x…‰™…∫… 1758 EÚ“ ®……Œi∫™…EÚ“ Ω÷˛<« ΩË˛*
EÚ…∫…Æ ˙M…… ‰b ˜ ∫… ‰ EÚ… ±…EÚ]ı i…EÚ E‰Ú
+∆i…Æ˙…V¥……Æ˙“™… +…ËÆ˙ ={…V¥……Æ˙“™… ®…‰J…±……+…Â
®…Â 15-20 ®…“ EÚ“ M…Ω˛Æ˙…<« E‰Ú ±……]ıÆ˙…<]ı
+…ËÆ˙ O……x……<]ı ∞¸{……™…x… {…Æ˙ <∫… V…… i… E‰Ú
∫…∆∫i…Æ˙…Â EÚ… V…®……¥… Ω˛…‰i…… ΩË˛* ∂…∆§…÷ ∫…∆O…Ω˛h…
EÚÆ˙x…‰¥……±…‰ ±……‰M…  x…®…VV…x… EÚÆ˙E‰Ú S…]¬ı]ı…x……Â
∫…‰ §…b‰˜ ∂…∆§…÷+…Â EÚ…‰ +±…M… EÚÆ˙E‰Ú ∫…∆O…Ω˛h…
EÚÆ˙i…‰ ΩÈ˛* ∫……=l… §…“S…, S…… ±…™…®…, B±…i…⁄Æ˙,
EÚ…‰±±…®…, ®…⁄n˘…b˜“ +…ËÆ˙  i…EÚ…‰b˜“ E‰Ú ±……]ıÆ˙…<]ı
∞¸{……™…x… +…ËÆ˙ S……‰®§……±……, ®……Ω˛“, i…±…∂…‰Æ˙“, i……±…Ë, EÚ…‰b÷˜¥…±±…“, EÚb˜…±…Ë, S…‰®§…… Æ˙EÚ…, EÚ…‰Œ]¬ı]ıE÷Ú±…®…
+…ËÆ˙ §…‰EÚ±… E‰Ú O…x……<]ı ∞¸{……™…x… {…Æ˙ ∫{…Ë]ı…Â
EÚ… V…®……¥… Ω˛…‰i…… ΩË˛*
x…¥…∆§…Æ˙ 2006 ®…Ω˛“x…‰ E‰Ú n˘…ËÆ˙…x… ®…±…§……Æ˙
i…]ı E‰Ú ∂…∆§…÷ §…“V… V…®……¥… +…ËÆ˙ |…S…÷Æ˙i…… EÚ…
∫…¥…ÊI…h…  EÚ™…… M…™……* +M…∫i… ®…Ω˛“x…‰ ∫…‰ ±…‰EÚÆ˙
∫{…Ë]ı…Â EÚ… V…®……¥… ∂…÷∞¸ Ω˛…‰i…… ΩË˛*  {…UÙ±…‰ ¥…π…«
E‰Ú ¶……Æ˙“ V…®……¥… EÚ“ i…÷±…x…… ®…Â +§… EÚ®…
V…®……¥… Ω÷˛+…* V…®……¥… {…Æ˙ §…… Æ˙∂… EÚ… +∫…Æ˙
{…b˜ M…™…… ΩË˛* EÚ…‰ π…√EÚ…‰b˜ +…ËÆ˙ EÚhh…⁄Æ˙ EÚ“ ¥……Ãπ…EÚ ®……v™… §…… Æ˙∂… 13.6  ®… ®…“ EÚ“ +…Ë∫…i…
®…… Ω˛EÚ §…… Æ˙∂… E‰Ú ∫……l… 377  ®… ®…“ l…“* +M…∫i… ∫…‰  n˘∫…∆§…Æ˙ i…EÚ Ω÷˛<« ±…M……i……Æ˙ §…… Æ˙∂…
E‰Ú EÚ…Æ˙h… <∫… i…]ı {…Æ˙ ∫{…Ë]ı V…®……¥… {…Æ˙ §…÷Æ˙… +∫…Æ˙ {…b˜ M…™…… ΩË˛* <∫… ∫…‰ ®…±…§……Æ˙ I…‰j… E‰Ú
∂…∆§…÷  EÚ∫……x……Â ®…Â §…b˜“ ÀS…i…… Ω˛…‰x…‰ ±…M…“*
 EÚ…‰ π…√EÚ…‰b˜, ®……Ω˛“ +…ËÆ˙ EÚhh…⁄Æ˙ ®…Â E÷Ú±… ∂…∆§…÷ §…“V……Â EÚ“ V…Ë¥… ®……j…… 4,541 ]ıx… +…EÚ ±…i…
EÚ“ M…™…“* E÷Ú±… 436 Ω‰˛C]ı™…Æ˙ E‰Ú ∂…∆§…÷ ∫…∆∫i…Æ˙
I…‰j… ∫…‰ +…EÚ ±…i… ®……v™… ∂…∆§…÷ V…Ë¥… ¶……Æ˙ 10
 EÚ O…… ®…“ -2 l……* S…… ±…™…®… ∫…‰ |… i… ®…“ 2
E‰Ú  ±…B 1.6  EÚ O…… ®…“ -2 (15.8%) EÚ…
=SS…i…®… +…Ë∫…i… V…Ë¥… ¶……Æ˙ +…EÚ ±…i…  EÚ™……
M…™……  V…∫…E‰Ú §……n˘ EÚb˜…±…Ë ∫…‰ 1.3  EÚ O……
®…“ -2(12.9%) V…Ë¥… ¶……Æ˙ +…EÚ ±…i…  EÚ™……
M…™……* |… i…  EÚ±……‰O……®… E‰Ú  ±…B ∂…∆§…÷ EÚ“
4
®……v™… ∫…∆J™…… 613; ∂…∆§…÷ §…“V… EÚ… ®……v™… +…EÚ…Æ˙ 25  ®… ®…“ V……‰ EÚ…‰b÷˜¥…±±…“ ®…Â 6  ®… ®…“
EÚ… ÆÂ˙S… +…ËÆ˙ ®……Ω˛“ ®…Â 48  ®… ®…“ E‰Ú ÆÂ˙S… ®…Â l……* ∂…∆§…÷ §…“V… EÚ… ®……v™… E÷Ú±… ¶……Æ˙ 1.8 O……,
V……‰ ®……Ω˛“ ®…Â 1.09 O…… ∫…‰ S…… ±…™…®… ®…Â 3.26 O…… E‰Ú ÆÂ˙S… ®…Â l……*
∂…∆§…÷ {……±…x… ∫…‰C]ıÆ˙ ®…Â x…n˘“®…÷J……Â ®…Â ∂…∆§…÷ {……±…x… E‰Ú  ±…B §…“V……Â EÚ“ ={…±…§v…i…… ®…Â n÷˘M…÷h…“
∫…®…∫™…… =i{…z… Ω÷˛<« ΩË˛*
EÚ) ∂…∆§…÷ §…“V……Â EÚ… EÚ®… V…®……¥… +…ËÆ˙ ∂…∆§…÷ {……±…x… E‰Ú  ±…B +{…™……«{i… §…“V…
J…) ∂…∆§…÷ ∫…∆O…Ω˛h… EÚÆ˙x…‰ ¥……±…‰  EÚ∫……x……Â EÚ…‰ §…“V……Â EÚ…  ¥…i…Æ˙h… EÚÆ˙x…‰ E‰Ú  ±…B i…Ë™……Æ˙ x…Ω˛”
ΩÈ˛* ¥…‰ ∫…∆∫i…Æ˙…Â ∫…‰ |……Ëg¯ ∂…∆§…÷+…Â E‰Ú ∫……l… ∫…∆O… Ω˛i… ∂…∆§…÷ §…“V……Â EÚ… S…™…x… EÚÆ˙i…‰ ΩÈ˛*
∂…∆§…÷ {……±…x… E‰Ú  ±…B §…“V……Â EÚ“ +x…÷{…±…§v…i…… ∂…∆§…÷  EÚ∫……x……Â E‰Ú ∫……®…x…‰ M…∆¶…“Æ˙ ∫…®…∫™…… {…Ën˘…
Ω÷˛<« ΩË˛* <∫… ∫…‰ EÚ…‰ π…√EÚ…‰b˜, EÚhh…⁄Æ˙ +…ËÆ˙ ®……Ω˛“ E‰Ú  ¥… ¶…z… x…n˘“ ®…÷J……Â ®…Â  x…i…±…∫l… {……±…x…
E‰Ú  ±…B §…b‰˜ +…EÚ…Æ˙ E‰Ú ∂…∆§…÷+…Â (60-70  ®… ®…“,  {…UÙ±…‰ ¥…π…« E‰Ú V…®……¥… ®…Â §…S…‰ M…B
§…g¯i…“ +¥…Ø˚r˘ ∂…∆§…÷) EÚ… W™……n˘…i…Æ˙ V…®……¥… Ω˛…‰ M…™…… ΩË˛*
(EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘)
∫…®…÷p˘“ E‰ÚEÚc˜… {……‰]⁄«ıx…∫… ∫……ŒxM¥…x……‰±…‰x]ı∫… E‰Ú ∫°÷Ú]ıx…∂……±…… =i{……n˘x… ®…Â
∫…°Ú±…i……
b˜…]ı… §…‰∫… EÚ“ i…Ë™……Æ˙“''  ¥…π…™…EÚ {…Æ˙…®…∂…« {… Æ˙™……‰V…x…… EÚ“ +∆ i…®…  Æ˙{……‰]«ı EÚ… ∫…∆EÚ±…x…
 EÚ™…… M…™……* {… Æ˙™……‰V…x…… V……∆S… E‰Ú ®…÷J™… +∆∂… x…“S…‰  n˘B M…B ΩÈ˛:
 E÷Ú±… 26 GÚ®……Â +…ËÆ˙ 121 E÷Ú]÷ı®§……Â E‰Ú +∆n˘Æ˙ E÷Ú±… 390 ∫…®…÷p˘“ ®…UÙ±…“ V…… i…™……Â EÚ…
{…Ω˛S……x…
 ={……Œ∫l…®…“x……Â EÚ“ <EÚi……±…“∫… V…… i…™……Â (∫…÷Æ˙…, Æ‰˙ +…ËÆ˙ ∫E‰Ú]ı) +…ËÆ˙ 349 ]‰ı ±…™……‰∫]ı
V…… i…™……Â EÚ… {…Ω˛S……x…
 ¶……Æ˙i… ®…Â =x…i…“∫… V…… i…™……Â EÚ… |…l…®… {…Ω˛S……x…
 {…∆p˘Ω˛ V…… i…™……Â EÚ…‰ +…< ™…⁄ ∫…“ Bx… EÚ…‰b˜ ∫…⁄S…“ E‰Ú +∆n˘Æ˙ ¶…“π…h… / J…i…Æ‰˙ ®…Â {…b˜ M…™…“
V…… i…™……Â EÚ“ ∫…⁄S…“ ®…Â V……‰b˜… M…™……* (®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘)
i… ®…±… x……b⁄˜ +…ËÆ˙ {……Â b˜S…‰Æ˙“ EÚ“ i…±…®…VV…“ ®……Œi∫™…EÚ“ ®…Â §…n˘±……¥… EÚ“
|…¥…h…i……
i… ®…±… x……b⁄˜ +…ËÆ˙ {……Â b˜SS…‰Æ˙“ ®…Â, ™…∆j…“EﬁÚi… ∫…‰C]ıÆ˙ ®…Â ={……Œ∫l…®…“x……Â, ®…÷±±…x…, M……‰]ı °Ú∂…
+…ËÆ˙ ∫…™… x…b˜…Â E‰Ú =i{……n˘x… ®…Â {…“UÙ±…‰ ¥…π…« EÚ“ i…÷±…x…… ®…Â  ¥…S……Æ˙h…“™… ¥…ﬁ r˘ (={……Œ∫l…®…“x…,
®…÷±±…x… +…ËÆ˙ ∫…™… x…b˜ ®…Â n÷˘M…÷x…“ +…ËÆ˙ M……‰]ı °Ú∂… ®…Â  i…M…÷x…“ ¥…ﬁ r˘) Ω÷˛<« ΩË˛* ®…i∫™…x… |…™……∫…
(+…x……™…x… P…∆]‰ı) ®…Â ¶…“ 35% EÚ“ ¥…ﬁ r˘ Ω÷˛<«*  <∫… E‰Ú  ¥…{…Æ˙“i…, {…Æ∆˙{…Æ˙…M…i… ∫…‰C]ıÆ˙ ®…Â
={……Œ∫l…®…“x……Â (Æ‰˙) E‰Ú =i{……n˘x… ®…Â 20% +…ËÆ˙ ®…i∫™…x… |…™……∫… ®…Â 8% EÚ“ P…]ıi…“  Æ˙EÚ…b«˜
EÚ“ M…™…“* <∫…EÚ… EÚ…Æ˙h… E‰ÚEÚb˜… ®…i∫™…x… {… Æ˙S……±…x… EÚ“ +…‰Æ˙ ®……Œi∫™…EÚ“ EÚ… {… Æ˙¥…i…«x…
ΩË˛ C™……Â EÚ E‰ÚEÚb˜…Â EÚ… =SS… §……W……Æ˙ ¶……¥…  ®…±…i…… ΩË˛* (®…∆b˜{…®… I…‰j…“™… EÂÚp˘)
ÀS…M…]ı {…‰ x…+∫… ∫…‰®…“∫…±…E‰Ú]ı∫… EÚ… x……±…… ∫…∆¥…v…«x…
x……±…… ®…Â ∫…∆¥…v…«x… EÚÆ˙x…‰ {…Æ˙ O…“x… ]ı…<M…Æ˙
ÀS…M…]ı {… ‰ x…+∫… ∫… ‰®…“∫…±…E‰Ú]ı∫… EÚ“
+ i…V…“ ¥…i…i…… +…ËÆ˙ §…g¯i…“ E‰Ú ∫…∆§…∆v… ®…Â
+v™…™…x… EÚ… |…™……∫…  EÚ™…… M…™……* ∫°÷Ú]ıx…∂……±……
®…Â =i{…… n˘i… {…‰ x…+∫… ∫…‰®…“∫…±…E‰Ú]ı∫… E‰Ú
{…∂S… Àb˜¶…EÚ…Â (PL-45) EÚ…‰ 100 ®…“ 2 i…±…
I…‰j… ¥……±…‰ E∆ÚEÚÆ˙“]ı E‰Ú x……±……Â ®…Â ∫…∆O… Ω˛i…
 EÚ™…… M…™……* x……±…… ]ÈıEÚ EÚ“ v…… Æ˙i…… 200
®…“ 3 Ω˛…‰x…‰ {…Æ˙ ¶…“ {……x…“ EÚ… ∫i…Æ˙ 160 ®…“ 3 Æ˙J…… M…™……* |… i… n˘x… {……±…x… V…±… EÚ… 1.5
M…÷x…… (240 ®…“ 3) §…n˘±…EÚÆ˙ ∫¥…SUÙ ∫…®…÷p˘ V…±… ¶…Æ˙EÚÆ˙ ±…M……i……Æ˙ ¥……i…x… |…n˘…x…  EÚ™……
M…™……* ∫…∆O… Ω˛i… {…“ B±…-45 EÚ“ ∫…∆J™…… 27,235 +…EÚ ±…i… EÚ“ M…™…“* ∫…∆¶…Æ˙h… E‰Ú ∫…®…™…
∫… ∆¶…Æh… ∫…P…x…i…… 170.2 ∫… ∆J™……/
®…“ 3 +…ËÆ˙ {…“ B±… EÚ… +…Ë∫…i… +…EÚ…Æ˙
22.7  ®… ®…“ E÷Ú.±…∆./0.1 O…… E÷Ú.¶……. l……*
Àb˜¶…EÚ…Â EÚ…‰ V…Ë¥… ¶……Æ˙ E‰Ú 10% EÚ“ n˘Æ˙ ®…Â
¥…… h…ŒV™…EÚ i……ËÆ˙ {…Æ˙ ={…±…§v… ]÷ıEÚb‰˜ +…ËÆ˙
M…÷ ]ıEÚ… J……t ∫…‰  J…±……™…… M…™……* |… i… n˘x…
S……Æ˙ §……Æ˙ ™……x…‰  EÚ ∫…÷§…Ω˛, ®…v™……ºx…, ∂……®…
+…ËÆ˙ +…v…“ Æ˙…i… E‰Ú ∫…®…™… 6 P…∆]ı…Â E‰Ú +∆i…Æ˙…±…
®…Â +…Ω˛…Æ˙  n˘™…… M…™……* E÷Ú±… Æ˙…∂…x… EÚ…‰ GÚ®…∂…&
20, 20, 30 +…ËÆ˙ 30% EÚ“ J…÷Æ˙…EÚ ®…Â  ¥…¶…… V…i… EÚÆ˙E‰Ú  n˘™…… M…™……* 90  n˘x……Â EÚ“
+¥… v… E‰Ú §……n˘ °Ú∫…±… ∫…∆O…Ω˛h…  EÚ™…… M…™……* ∫…∆O… Ω˛i… ÀS…M…]ı…Â EÚ… E÷Ú±… ¶……Æ˙ 184.55
 EÚ.O……. l……* ±…M…¶…M… 89.96  ®….®…“. E÷Ú.±…∆./ 6.9 O……. E÷Ú.¶……. EÚ“ n˘Æ˙ ®…Â ÀS…M…]ı…Â EÚ“
§…g¯i…“ Ω÷˛<«* E÷Ú±… 26,746 ÀS…M…]ı…Â EÚ… ∫…∆O…Ω˛h…  EÚ™…… M…™…… +…ËÆ˙ + i…V…“ ¥…i…i…… n˘Æ˙
98.2% l…“* <x… ®…Â ∫…‰ 49.4  EÚ.O……. (7159 ∫…∆J™……) ÀS…M…]ı…Â EÚ…‰ +M…±…‰ 60  n˘x……Â EÚ“
{……±…x… +¥… v… E‰Ú n˘…ËÆ˙…x… EÚ“ §…g¯i…“ {…Æ˙ +v™…™…x… EÚÆ˙x…‰ E‰Ú =q‰˘∂™… ∫…‰ x……±…… ]ÈıEÚ ∫……°Ú
EÚÆ˙E‰Ú 44.7 ∫…∆J™……/®…“3 EÚ“ ∫…∆¶…Æ˙h… n˘Æ˙ ®…Â {…÷x…& ∫…∆¶…Æ˙h…  EÚ™…… M…™……* §…… EÚ ÀS…M…]ı…Â EÚ…‰
x……±…… ]ÈıEÚ EÚ… o˘∂™…





∫…“ B®… B°Ú +…Æ˙ +…<, EÚ… ±…EÚ]ı E‰Ú ∫…®…÷p˘“
∫°÷Ú]ıx…∂……±…… ∫…®…÷SS…™… ®…Â EÚ… ±…EÚ]ı E‰Ú i…]ı“™…
∫…®…÷p˘ ∫…‰ |……{i… |……EﬁÚ i…EÚ +∆b˜™…÷Ci… ®……n˘…
{……‰]⁄«ıx…∫… ∫……ŒxM¥…x……‰±…‰x]ı∫… EÚ…‰ Æ˙J…… M…™…… ΩË˛*
 n˘x……∆EÚ 19  n˘∫…∆§…Æ˙, 2006 EÚ…‰ +∆b˜V…x…x…
Ω÷˛+…, Àb˜¶…EÚ…Â EÚ…‰ 35ppt ±…¥…h…i……, 7.5pH
+…ËÆ 30ºC E‰Ú i……{…®……x…˙ EÚ“ +x…÷E⁄Ú±…
Œ∫l… i…™……Â ®…Â Æ˙J…… M…™……*  ¥… ¶…z… ∫i…Æ˙…Â E‰Ú
Àb˜¶…EÚ…Â EÚ…‰ ∫°÷Ú]ıx…∂……±…… ®…Â ∂…Ë¥……±… +…ËÆ˙
|…… h…{±…¥…EÚ…Â EÚ…‰  J…±……EÚÆ˙ {……±…x…  EÚ™……
M…™……* 15 ¥……∆  n˘x… ®…Â ®…‰M……±……‰{…… ∫i…Æ˙ i…EÚ
§…g¯ M…™…… +…ËÆ˙ 21 ¥……∆  n˘x… ®…Â {…Ω˛±…… GÚ…§…
<x∫]ı…Æ˙ i…EÚ EÚ…  ¥…EÚ…∫… Ω÷˛+…* W……‰<™……
+…ËÆ˙ ®…‰M……±……‰{…… E‰Ú ∫i…Æ˙ +x™… {……‰]⁄«ı x…b˜…Â E‰Ú
∫…®……x… l…‰* Àb˜¶…EÚ“™… S…GÚ EÚ“ {…⁄Æ˙“ +¥… v…
21-25  n˘¥…∫… l…“* 25  n˘x……Â ®…Â E÷Ú±… 65 UÙ…‰]‰ı E‰ÚEÚb‰˜ |……{i… Ω÷˛B*
(EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘)
i…]ı“™… EÚx……«]ıEÚ EÚ“ V…Ë¥…  ¥… ¥…v…i…… EÚ… +v™…™…x…
EÚx……«]ıEÚ E‰Ú V…Ë¥…  ¥… ¥…v…i…… §……‰b«˜ EÚ“  x… v…§…r˘i…… ®…Â S…±……™…“ M…™…“ ""EÚx……«]ıEÚ E‰Ú i…“x…
i…]ı“™…  V…±……+…Â EÚ“ ∫…®…÷p˘“ +…ËÆ˙ V…±…“™… V…Ë¥…  ¥… ¥…v…i…… {…Æ˙ +x¥…‰π…h……i®…EÚ ∫…¥…ÊI…h… +…ËÆ˙
5
7,635/- Ø˚. ®…Â §…‰S…  n˘™…… M…™……*
<∫… {…Æ˙“I…h… ∫…‰ ™…Ω˛ ∫…… §…i… Ω˛…‰i…… ΩË˛  EÚ x……±… ∫…∆¥…v…«x… ®…Â =SS… + i…V…“ ¥…i…i…… n˘Æ˙ ®…Â =SS…
∫……∆p˘i…… ®…Â V…Ë¥… ¶……Æ˙ =i{……n˘x… EÚÆ˙x…‰ E‰Ú ±…B {…‰ x…+∫… ∫…‰®…“∫…±…E‰Ú]ı∫… ∫…÷¥…∂™… ΩË˛* +…M…‰
 ¥… ¶…z… +…Ω˛…Æ˙  ¥…v……x… ®…Â §…g¯i…“, + i…V…“ ¥…i…i…… +…ËÆ˙ V…Ë¥… ¶……Æ˙ =i{……n˘x… {…Æ˙  EÚB
V……x…‰¥……±…‰ {…Æ˙“I…h… |…M… i… EÚ“ +…‰Æ˙ ΩÈ˛* (∫…®…÷p˘“ ∫…∆¥…v…«x… |…¶……M…)
B {… x…°‰Ú±…∫… ®…±…§…… Æ˙EÚ∫… E‰Ú
•…⁄b˜ ∫]ı…ÏEÚ EÚ…  ¥…EÚ…∫…
 ¥… π…√∆V…®… +x…÷∫…∆v……x… EÂÚp˘ ®…Â EﬁÚ j…®…
À±…M… {… Æ˙¥…i…«x…  EÚB M…B B {… x…°‰Ú±…∫…
®…±…§…… Æ˙EÚ∫… E‰Ú {…÷Ø˚π… +…ËÆ ®……n…+…Â EÚ…
{… Æ˙{…C¥… •…⁄b˜∫]ı…ÏEÚ  ¥…EÚ ∫…i…  EÚ™…… M…™……
+…ËÆ˙ ™…‰ +…M…‰ E‰Ú |…V…x…x… {…Æ˙“I…h… E‰Ú  ±…B i…Ë™……Æ˙ ΩÈ˛* ( ¥… π…√∆V…®… +x…÷∫…∆v……x… EÂÚp)
EÚ]ı±… °Ú∂… ∫…‰ {…™…… °Ú…Æ˙…‰ x…∫… E‰Ú §…“V……Â EÚ… ∫…®…÷p˘ ÆÈ˙S…x…
 ¥… π…√∆V…®… +x…÷∫…∆v……x… EÂÚp˘ EÚ“ ∂…‰±… °Ú∂… ∫°÷Ú]ıx…∂……±…… ®…Â =i{…… n˘i… ∫…‰ {…™…… °Ú…Æ˙…‰ x…∫… E‰Ú
±…M…¶…M… 600  EÚ∂……‰Æ˙…Â EÚ…‰ +Ci…⁄§…Æ˙- n˘∫…∆§…Æ˙ E‰Ú n˘…ËÆ˙…x… ∫…®…÷p˘ ÆÈ˙S…x…  EÚ™…… M…™……* ∂…“π…«{……n˘…Â
E‰Ú Àb˜¶…EÚ…Â E‰Ú {……±…x… ®…Â ±…M…¶…M… 90% + i…V…“ ¥…i…i…… n˘Æ˙ n‰˘J…“ M…™…“*
( ¥… π…√∆V…®… +x…÷∫…∆v……x… EÂÚp˘)
|…O…Ω˛h… +¥…∫l…… ®…Â +{…i…]ı“™…  ∫…±±…… Æ˙b˜ ®…Ω˛…ÀS…M…]ı {…‰]≈ı…C]«ı∫… Ø˚M……‰∫…∫…
EÚ… ±…M……i……Æ˙ |…V…x…x…
V…“¥……Â EÚ…‰ {…⁄h…«i…& +∆v…‰Æ˙… ®…Â Æ˙J…… M…™……* ]ÈıEÚ ®…Â Æ‰˙i… EÚ… v……Æ˙…i…±… ∫…V……™…… M…™……* {……x…“ EÚ“
±…¥…h…i…… 26-36 ppt ®…Â {…Æ˙“I…h…  EÚ™…… M…™……* EÚ®… ±…¥…h…i…… (26-30 ppt) ®…Â  EÚB
M…B {…Æ˙“I…h… ®…Â =iEﬁÚπ]ı {… Æ˙h……®…  x…EÚ±……* V…“¥……Â EÚ…‰ {…™……«{i… ®……j…… ®…Â °Ú…x… ∫…“{…“
b˜…‰x……C∫… C™…⁄ x…B]ı∫… EÚ… ®……∆∫… ∫…‰  J…±……™…… M…™……*
(EÚ…‰¥…±…®… I…‰j… |…™……‰M…∂……±……, ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘)
S…‰z…<« ®…Â ¶……Æ˙i…“™… ∫EÚ…b EÚ… ¶……Æ˙“ +¥…i…Æ˙h…
S…‰z…<« E‰Ú EÚ… ∂…®…‰b⁄˜ ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â
¶……Æ˙i…“™… ∫EÚ…b˜  b˜EÚ…‰{]≈ı∫… Æ˙∫∫…‰±…“ EÚ…
+∫……v……Æ˙h… ¶……Æ˙“ +¥…i…Æ˙h… Ω÷˛+…* i…“x…
 n˘¥…∫……Â ®…Â +…x……™…EÚ…Â u˘…Æ˙… ±…M…¶…M… 46 ]ıx…
b˜“. Æ˙∫∫…‰±…“ EÚ… +¥…i…Æ˙h…  EÚ™…… M…™……*
<xΩÂ˛ §…Ω÷˛i… EÚ®… ®…⁄±™… ®…Â §…‰S…  n˘™…… M…™……*
(®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘)
S…‰z…<« ®…Â Œ∫C¥…b˜ b˜…‰ Æ˙]¬ı™…⁄ l…∫…  ∫…§……‰M…‰
EÚ… +¥…i…Æ˙h…
S…‰z…<« E‰Ú EÚ… ∂…®…‰b⁄˜ {……‰i……∏…™… ®…Â +Ci…⁄§…Æ˙
®…Ω˛“x…‰ E‰Ú n˘…ËÆ˙…x… Œ∫C¥…b˜ b˜…‰ Æ˙]ı ⁄¨ l…∫…  ∫…§……‰M…‰
EÚ… +∫……v……Æ˙h… ¶……Æ˙“ +¥…i…Æ˙h… Ω÷˛+…* ™…Ω˛
 {…UÙ±…‰ ¥…π…« EÚ“ <∫…“ +¥… v… E‰Ú +¥…i…Æ˙h…
EÚ“ +{…‰I…… + v…EÚ l……* b˜…‰ Æ˙]ı ⁄¨ l…∫…  ∫…§……‰M…‰
EÚ“ + v…EÚi…®… ±…∆§……<« 333  ®… ®…“ l…“ V……‰ <∫… +¥…i…Æ˙h… EÂÚp˘ ®…Â {…EÚb˜“ M…™…“ V…… i…™……Â ®…Â
∫…‰ ∫…§…∫…‰ §…b˜“ l…“* (®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘)
S…‰z…<« ®…Â M…¶…“Æ˙ ∫……M…Æ˙ {…∆EÚ ÀS…M…]ı EÚ… +¥…i…Æ˙h…
+…x……™…EÚ…Â u˘…Æ˙…  n˘∫…∆§…Æ˙ 15, 27 +…ËÆ˙ 28 EÚ…‰  EÚB M…B {… Æ˙S……±…x… ®…Â ∫……‰ ±…x……‰ ∫…Æ˙…
<. ®…±…§…… Æ˙EÚ∫… EÚ… •…⁄b˜ ∫]ı…ÏEÚ
b˜…‰ Æ˙]ı ⁄¨ l…∫…  ∫…§……‰M…‰
Ω‰˛C∫]ı“  V…∫…‰ ∫……®……x™…i…& M…¶…“Æ˙ ∫……M…Æ˙ {…∆EÚ ÀS…M…]ı EÚΩ˛… V……i…… ΩË˛, EÚ… +¥…i…Æ˙h… Ω÷˛+…*
∫……v……Æ˙h… i……ËÆ˙ {…Æ˙ ™…‰ ÀS…M…]ı 150-200 ®…“ EÚ“ M…Ω˛Æ˙…™…“ ®…Â {……B V……i…‰ ΩÈ˛ +…ËÆ˙ M…¶…“Æ˙
∫……M…Æ˙ +…x……™…x… ®…Â <xΩÂ˛ {…EÚb˜… V……i…… ΩË˛* ®……n˘… V…… i…™……Â EÚ“ E÷Ú±… ±…∆§……<« 61-105  ®… ®…“
+…ËÆ˙ x…Æ˙ V…… i…™……Â EÚ“ ±…∆§……<« 58-100  ®… ®…“ l…“* <∫… V…… i… EÚ… E÷Ú±… 10 ]ıx… +¥…i…Æ˙h…
 EÚ™…… M…™……* {…EÚb˜ ®…Â x…Æ˙ (35%) EÚ“ +{…‰I…… ®……n˘… (65%) V…… i…™……Â EÚ“ + v…EÚi…… l…“*
(®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘)
M…¶…“Æ˙ ∫……M…Æ˙ M±……∫… ∫{…∆V… E‰Ú x……®… ®…Â {… Æ˙¥…i…«x…
∫…“ B®… B°Ú +…Æ˙ +…< ∫…®……S……Æ˙ ∫…∆. 111 V…÷±……<«- ∫…i…∆§…Æ˙ 2006 {…ﬁπ`ˆ. 3 ®…Â  Æ˙{……‰]«ı
 EÚB M…B M±……∫… ∫{…∆V… Ω˛™……±……‰x…“®…… V…… i… EÚ…‰ ®……‰x……‰Æ˙… °Ú∫… S…÷x…“ (π…±∫…, 1904) E‰Ú ∞¸{…





E÷Ú]÷ı®§… - ®……‰x……‰Æ˙… °Ú b˜b‰˜ (¥…‰±……{…¥…i…‘ ®……Œi∫™…EÚ“ |…¶……M…)
|…¥……±……Â EÚ“ x…<«  Æ˙EÚ…b«˜ +…ËÆ˙ V…… i…™……ƒ
V…“ +…‰˙ B®… §…“ +…Æ˙ E‰Ú 13 u˘“{……Â ®…Â V…“¥…∆i… +…ËÆ˙ ®…ﬁi… |…¥……±……Â EÚ…  x…v……«Æ˙h…  EÚ™…… M…™……
+…ËÆ˙ ¶……Æ˙i… E‰Ú  ±…B S……Æ˙ x…<«  Æ˙EÚ…b«˜ (¥…∆∂… BGÚ…‰{……‰Æ˙… +…ËÆ˙ ®……‰Œx]ı{……‰Æ˙…) +…ËÆ˙  ¥…Y……x… E‰Ú
 ±…B 4 x…™…“ V…… i…™……ƒ {…Ω˛S……x…“ M…™…“ ΩÈ˛* (∫…®…÷p˘“ V…Ë¥…  ¥… ¥…v…i…… |…¶……M…)
§…ËC]ı“ Æ˙™…±…  ±…{…‰∫… u˘…Æ˙… i……Æ˙±…“ i…‰±… ∫…‰ n3 §…Ω÷˛+∫…∆i…ﬁ{i… ¥…∫…… +®±… E‰Ú
∫……∆p˘…Â EÚ“ i…Ë™……Æ˙“
¥…h…«±…‰J…“ ∞¸{… ∫…‰ ∂……‰ v…i… §…ËC]ı“ Æ˙™…±…  ±…{…‰∫… (0.25 O……, 40-70 BEÚEÚ/O……. |……‰]ı“x…)
u˘…Æ˙… i……Æ˙±…“ i…‰±… ∫…‰ =SS… ®……j…… ®…Â +∫…∆i…ﬁ{i… n3 ¥…∫…… +®±… ∫……∆p˘ E‰Ú  ¥…±…M…x…  ¶…z… EÚ…
∂……‰v…x… Ω˛±EÚ… {…“±…… Æ∆˙M… E‰Ú i…‰±… (2.15 + 0.28 O……, 23+1.79%) E‰Ú  ∞¸{… ®…Â  EÚ™……
M…™……* Bx…∫……<®… n3 ¥…∫…… +®±…  ¥…∂…‰π…i…& EPA +…ËÆ˙  ±…x……‰ ±…EÚ +®±…, V……‰ GÚ®…∂…&
39.59+2.03% +…ËÆ 12.48+1.26% EÚ“ ∂…÷r˘i…… ®…Â  ®…±…i…… ΩË˛, E‰Ú ∫……∆p˘h… E‰Ú  ±…B
®…Ω˛i¥…{…⁄h…« n‰˘J…… M…™…… ΩË˛* ({…“ Bx… {…“ |…¶……M…)
B {… x…°‰Ú±…∫… ®…±…§…… Æ˙EÚ∫… E‰Ú  ±…B  ¥… •…™……‰ BŒxM¥…±±……Æ˙®… E‰Ú |… i… {…⁄Æ˙“
EÚ…‰ ∂…EÚ… x……∂… EÚÆ˙x…‰™……‰M™… {…Æ˙“I…h……i®…EÚ ]ı“EÚ…
°Ú…‰®…« ±…x… ™…÷Ci… <x]≈ı…{…‰ Æ˙]ı…‰ x…™…±… <∆V…C∂…x… u˘…Æ˙… B {… x…°‰Ú±…∫… ®…±…§…… Æ˙EÚ∫… E‰Ú  EÚ∂……‰Æ˙…Â
®…Â {…Æ˙“I…h……i®…EÚ i……ËÆ˙ {…Æ˙ ]ı“EÚ… ±…M……x…‰ {…Æ˙  ¥… •…™……‰ BŒxM¥…±±……Æ˙®… E‰Ú =O…  ¥…¶…‰n˘ EÚ“
EÚ…‰ ∂…EÚ…+…Â E‰Ú x……∂… EÚ… ®…⁄±™……∆EÚx… +…ËÆ˙ ∫…÷Æ˙I……i®…EÚ |… i…Æ˙I…… +…ËÆ˙ i…Æ˙±… |… i…V…“¥…
|… i… GÚ™…… ¶…“ n‰˘J…“ M…™…“*  x…™…∆ j…i… O…⁄{……Â EÚ“ +{…‰I…… ]ı“EÚ… ±…M……B M…B O…⁄{……Â ®…Â ∫…“Æ˙®…
+…x]ı“§……‰b˜“ EÚ… +…∂±…‰π…h… +x…÷{……i… (agglutination titre) +…ËÆ ∫…∆§…∆ v…i… |… i…∂…i…i……
+ i…V…“ ¥…i…i…… (RPS) ®…⁄±™… =SS… n‰˘J…… M…™……* ({…“ Bx… {…“ |…¶……M…)
V…‰x…§…ÈEÚ ®…Â |…∫i…÷i… ∫…®…÷p˘“ ∫i…x…“ mt b˜“ Bx… B +x…÷GÚ®…
 Æ˙{……‰]ı…«v…“x…  i…®……Ω˛“ E‰Ú n˘…ËÆ˙…x… ∫…®…÷p˘“ ∫i… x…™……Â EÚ“ 6 V…… i…™……Â E‰Ú 11 x…®…⁄x……Â ∫…‰  ±…B M…B
E÷Ú±… 15 ®……<]ı…‰EÚ…‰Œx]≈ı™…±… b˜“ Bx… B +x…÷GÚ®… V…‰x…§…ÈEÚ (NCBI) ®…Â |…∫i…÷i…  EÚB M…B
 V…∫…EÚ…  ¥…¥…Æ˙h… x…“S…‰  n˘™…… V……i…… ΩË˛:
<Œxb˜™…x… ∫EÚ…b˜ ¶…Æ˙“ Ω÷˛<« ]ı…‰EÚ Æ˙™……∆
(1) ∫]‰ıx…‰±±…… ±……Â M…Æ˙…‰Œ∫]≈ı∫… ({……x…]≈ı…‰ {…EÚ±… Œ∫{…z…Æ˙ b˜…‰Œ±°Úx…)
GÚ. x…®…⁄x…… EÚ…‰b˜ & mt b˜“ Bx… B I…‰j… V…‰x…§…ÈEÚ
∫…∆. +…¥… i… ∫…∆J™……
1. CH07 EÚx]≈ı…‰±… I…‰j… EF 057435
2. CH6 ∫……<]≈ı…‰GÚ…‰®… b (cytb) V…“x… EF 057434
3. CH9 ∫……<]≈ı…‰GÚ…‰®… b (cytb) V…“x… EF 057436
4. CH17 ∫……<]≈ı…‰GÚ…‰®… b (cytb) V…“x… EF 057437
5. CH18 ∫……<]≈ı…‰GÚ…‰®… b (cytb) V…“x… EF 057438
6. VRC/Dol/06 ∫……<]≈ı…‰GÚ…‰®… b (cytb) V…“x… EF 057433
6
∫C¥……]ı ®…Ω˛…ÀS…M…]ı
C±……‰Æ˙…‰EÚ…‰EÚ∫… V…… i… ∫{……<Ø˚ ±…x…… V…… i…
x……x……‰C±……‰Æ˙…‰Œ{∫…∫… V…… i… EÚ“]ı…‰ ∫…Æ˙∫… V…… i…
b˜…Ï.  ¥… {…x…E÷Ú®……Æ˙  ¥….{…“. M…÷V…Æ˙…i…
Æ˙…V™… J……t ®…∆j…“ ∏…“ UÙj…À∫…Ω˛ ®……‰Æ˙“ ∫…‰
{…÷Æ˙∫EÚ…Æ˙ ∫¥…“EÚ…Æ˙ EÚÆ˙i…‰ Ω÷˛B
{…“ ∫…“ +…Æ˙  x…n˘…x… ∫…‰¥……
b˜Œ§±…™…⁄ B∫… B∫… {…“ +…ËÆ˙ B®… §…“ ¥…“ EÚ“ {…Ω˛S……x… EÚÆ˙x…‰ E‰Ú  ±…B E÷Ú±… 18 ÀS…M…]ı
 EÚ∫……x……Â EÚ…‰ {…“ ∫…“ +…Æ˙ {…Æ˙ +…v…… Æ˙i…  ¥…π……h…÷ {…Ω˛S……x… ∫…‰¥…… |…n˘…x… EÚ“ M…™…“*
({…“ Bx… {…“  |…¶……M…)
EÚ…‰S…“x… ®…Â +¥…i…Æ˙h…  EÚB M…B §…Ω÷˛ V…… i… E‰Ú ∫…÷Æ˙…B∆
 {…UÙ±…‰ BEÚ ¥…π…« E‰Ú n˘…ËÆ˙…x… EÚ<« ®…Ω˛…∫……M…Æ˙“™… ∫…÷Æ˙…+…Â, V……‰  x…™… ®…i… ®……Œi∫™…EÚ“ ®…Â x…Ω˛” {……B
V……i…‰ ΩÈ˛, +x™… {…EÚb˜ E‰Ú ∫……l… EÚ…‰S…“x… ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â ±……™…… M…™……* <∫… +¥… v…
E‰Ú n˘…ËÆ˙…x… ∫…÷Æ˙…+…Â EÚ“ E÷Ú±… 23 V…… i…™……Â EÚ… +¥…i…Æ˙h…  EÚ™…… M…™……*
(i…±…®…VV…“ ®……Œi∫™…EÚ“ |…¶……M…)
∫C¥……]ı ®…Ω˛…ÀS…M…]ı…Â EÚ… +¥…i…Æ˙h…
∂…ŒCi…E÷Ú±…∆M…Æ˙…, EÚ…‰±±…®… +…ËÆ˙ EÚ…‰S…“x… E‰Ú EÚ…±…®…÷CE÷Ú E‰Ú
+¥…i…Æ˙h… EÂÚp˘…Â ∫…‰ ∫……®……x™… i……ËÆ˙ {…Æ˙ "∫C¥……]ı ®…Ω˛…ÀS…M…]ı'
EÚΩ˛… V……x…‰ ¥……±…‰ M…¶…“Æ˙ ∫……M…Æ˙“™… n˘∂…{……n˘ GÚ∫]‰ı ∂…™…x… EÚ…
+¥…i…Æ˙h…  EÚ™…… M…™……* ¶……Æ˙i…“™… i…]ı…Â ∫…‰ ∫C¥……]ı ®…Ω˛…ÀS…M…]ı…Â
EÚ… +¥…i…Æh… {…Ω±…“ §……Æ Ω÷+… ΩË* ∂…ŒCi…E÷Ú±…∆M…Æ… ∫…‰ 13  n∫…∆§…Æ,
2006 EÚ…‰ 276 ¶…“ EÚ“ M…Ω˛Æ˙…<« ∫…‰ ±…M…¶…M… 45  EÚ. O…….
∫C¥……] ®…Ω…ÀS…M…]…Â EÚ…‰ {…EÚb… M…™……* ∫C¥……] ®…Ω…ÀS…M…] M……±……l…“b‰˜
+…ËÆ EÚ…<Æ˙…‰∫]ı…< ±…b‰˜ E÷Ú]÷ı®§……Â ®…Â +…x…‰¥……±…‰ n˘∂…{……n˘ GÚ∫]‰ı ∂…™…x…
ΩÈ˛ <x…E‰Ú ∫……v……Æ˙h… ¥…∆∂… M……±…… l…™…… +…ËÆ˙ ®…÷ x…b˜… ΩÈ˛*
<x£Ú…+…‰b«˜Æ +x……‰®…÷Æ˙… ®…Â ™…‰ +…i…‰ ΩÈ˛* ™…‰ ¥……∫i… ¥…EÚ ®…Ω˛…ÀS…M…]ı x…Ω˛” ΩË˛ +…ËÆ˙ {……‰∫…«±…“x…
E‰ÚEÚb˜…Â +…ËÆ˙ Ω‰˛Ã®…]ı E‰ÚEÚb˜…Â ∫…‰ <x…EÚ“ ∫…®……x…i…… ΩË˛* M……±……l…“b‰˜ E÷Ú]÷ı®§… ®…Â 57 V…… i…™……ƒ
+…i…“ ΩÈ˛* ¥…i…«®……x… ®…Â |……{i… x…®…⁄x…‰ EÚ“ V…… i… ®…÷ x…b˜… {…Ω˛S……x…“ M…™…“ ΩË˛* M……±……l…“b¬˜∫…
∫……®……x™…i…& M…¶…“Æ˙ ∫……M…Æ˙ GÚ∫]‰ı ∂…™…x… ΩÈ˛ +…ËÆ˙ ™…‰  ¥… v…EÚ ∞¸{… ∫…‰ ∫…∆O…Ω˛h…  EÚB V……x…‰ ¥……±…‰
Z…”M……Â ∫…‰ UÙ…‰]‰ı ΩÈ˛* <x…E‰Ú ∞¸{…¥…ËY…… x…EÚ ®……{…x… ™…Ω˛…ƒ  n˘B V……i…‰ ΩÈ˛: EÚ…Æ˙…{…‰∫… EÚ“ ±…∆§……<« :
30  ®… ®…“; E÷Ú±… ±…∆§……<« : 57  ®… ®…“; |…l…®… C±……Ïb˜ {…‰ Æ˙™……‰{……‰b˜ EÚ“ ±…∆§……<« : 56  ®… ®…“*
<x…EÚ“  u˘i…“™… À±…M…  ¥…∂…‰π…i……B∆  ¥…EÚ ∫…i… x…Ω˛” Ω˛…‰x…‰ E‰Ú EÚ…Æ˙h… ™…‰  EÚ∂……‰Æ˙ Ω˛…‰x…‰ EÚ“ ∫……v™…i……
ΩË˛* ∂…Æ˙“Æ˙ S…{…]ı…, =n˘Æ˙ ¶……M… ®…÷b˜… Ω÷˛+… +…ËÆ˙ {…Ω˛±…… {…‰ Æ˙™……‰{……‰b˜ ±…∆§…… +…ËÆ˙ EÚ“±…‰]ı l……*
{……ƒS…¥……∆ {…‰ Æ˙™……‰{……‰b˜ ¥…ﬁk……EÚ…Æ˙ +…ËÆ˙  M…±… S…‰®§…Æ˙ E‰Ú +∆n˘Æ˙  UÙ{…… Ω÷˛+… l……* +±…M… +±…M…
À±…M… l…‰* Æ‰˙∫]ı…‰Æ˙x]ı…Â ®…Â "±……∆M……‰∫]ı…<x… ±……‰§∫]ıÆ˙' E‰Ú x……®… ∫…‰ ∫C¥……]ı ®…Ω˛…ÀS…M…]ı EÚ… ®……∆∫…
§…‰S…… V……i…… ΩË˛* (GÚ∫]‰ı ∂…™…x… ®……Œi∫™…EÚ“ |…¶……M…)
+…xb˜®……x… +…ËÆ˙ EÚ…‰S…“x… ∫…‰ |……{i… ∫…⁄I®…∂…Ë¥……±……Â EÚ…  ¥…±…M…x…
+…xb˜®……x… ∫…®…÷p˘ ∫…‰ x…“±… Ω˛ Æ˙i… ∂…Ë¥……±… +…x……§…“x…… +…ËÆ˙ EÚ…‰S…“x… ∫…®…÷p˘ ∫…‰ C±……‰Æ˙…‰EÚ…‰EÚ∫…
V…… i… +…ËÆ˙ ∫{……<Ø˚ ±…x…… V…… i… EÚ…‰  ®…±……EÚÆ˙ E÷Ú±… i…“x… |…¶…‰n˘…Â EÚ…  ¥…±…M…x… EÚÆ˙E‰Ú ∂…÷r˘
EÚ±S…Æ˙ E‰Ú ∞¸{… ®…Â Æ˙J…… M…™…… ΩË˛* <x…E‰Ú + i… Æ˙Ci… EÚ…‰S…“x… ∫…®…÷p˘ ∫…‰ x……x……‰C±……‰Æ˙…‰Œ{∫…∫…
+…ËÆ˙ EÚ“]ı…‰ ∫…Æ˙∫… V…… i…™……Â EÚ… ¶…“  ¥…±…M…x…  EÚ™…… M…™……* ∫…¶…“ S……Æ˙…Â ¥…∆∂……Â EÚ“ V…… i…™……Â EÚ“
{…÷Œπ]ı EÚ“ V……x…“ ΩË˛* (∫…®…÷p˘“ ∫…∆¥…v…«x… |…¶……M…)
x…B ®……x…
{…÷Æ˙∫EÚ…Æ˙/®……x™…i……B∆
∫…“ B®… B°Ú +…Æ˙ +…< EÚ…‰ ¶……Æ˙i…“™… EﬁÚ π… +x…÷∫…∆v……x… {… Æ˙π…n˘ EÚ… =iEﬁÚπ]ı ¥……Ãπ…EÚ  Æ˙{……‰]«ı
{…÷Æ˙∫EÚ…Æ˙ 2004-05 |……{i… Ω÷˛+…* ∫…∆{……n˘EÚ“™… ∫… ®… i… E‰Ú ∫…n˘∫™……Â +…ËÆ˙ <∫… +∆EÚ E‰Ú
∫…®……EÚ±…x… ∫…‰ V…÷b‰˜ Ω÷˛B EÚ…Ã®…EÚ b˜…Ï. <«.¥…“. Æ˙…v……EﬁÚπh…x…, b˜…Ï. {…“. V…™…∂…∆EÚÆ˙, b˜…Ï. E‰Ú.
∫…÷ x…±… ®……‰Ω˛®®…n˘, b˜…Ï. B®…. Æ˙…V…M……‰{……±…x…, b˜…Ï. B±…. EﬁÚπh…x…, ∏…“®…i…“ {…“. V…‰. ∂…“±……, ∏…“
+x…⁄{… B. EﬁÚπh…x… +…ËÆ˙ E÷Ú®……Æ˙“ ®…∆V…÷π…… ®…‰x……‰x… ΩÈ˛*
∫…“ B®… B°Ú +…Æ˙ +…< EÚ…‰ =iEﬁÚπ]ı ÀΩ˛n˘“ |…EÚ…∂…x… E‰Ú  ±…B ¶……Æ˙i…“™… EﬁÚ π… +x…÷∫…∆v……x…
{… Æ˙π…n˘ u˘…Æ˙… ∫l…… {…i… M…h…‰∂… ∂…∆EÚÆ˙  ¥…t…l…‘ {…÷Æ˙∫EÚ…Æ˙ 2004-05 |……{i… Ω÷˛+…*  x…n‰˘∂…EÚ
E‰Ú  ±…B b˜…Ï. <«.¥…“. Æ˙…v……EﬁÚπh…x…, +v™…I…, ∫…“ B°Ú b˜“ B¥…∆ |…¶……Æ˙“ ÀΩ˛n˘“ x…‰ 28 x…¥…∆§…Æ˙
2006 EÚ…‰ x…<«  n˘±±…“ ®…Â +…™……‰ V…i… EÚ…™…«GÚ®… ®…Â {…÷Æ˙∫EÚ…Æ˙ O…Ω˛h…  EÚ™……*
b˜…Ï.  ¥… {…x…E÷Ú®……Æ˙ ¥…“.{…“., ¥…ËY…… x…EÚ (B∫…
B∫…) EÚ…‰ x…¥…∫……Æ˙“ EﬁÚ π…  ¥…∑… ¥…t…±…™… (Bx…
B ™…⁄), M…÷V…Æ˙…i… ®…Â 27-29  n˘∫…∆§…Æ˙, 2006
EÚ…‰ ""∫…⁄S…x…… B¥…∆ ∫…∆∫…⁄S…x…… |……Ët…‰ M…EÚ“ :
 ¥…∫i……Æ˙ ¥™…¥…∫l…… E‰Ú {…÷x…Ø˚VV…“¥…x… E‰Ú  ±…B
+¥…∫…Æ˙ +…ËÆ˙ S…÷x……Ë i…™……ƒ''  ¥…π…™… {…Æ˙
+…™……‰ V…i… Æ˙…π]≈ı“™… ∫…∆M……‰π`ˆ“ ®…Â ""=iEﬁÚπ]ı
+x…÷∫…∆v……x… ±…‰J…'' |…∫i…÷i…“EÚÆ˙h… E‰Ú  ±…B
<Œxb˜™…x… ∫……‰∫……<]ı“ +…‰°Ú BC∫]ıx∂…x…
BV™…⁄E‰Ú∂…x… (+…< B∫… <« <«), x…<«  n˘±±…“
EÚ… Æ˙…π]≈ı“™… {…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛+…*
2. b‰˜Œ±°Úx…∫… ]≈ı…‰ {…EÚ… ±…∫… (∫……®……x™… b˜…‰Œ±°Úx…, ]≈ı…‰ {…EÚ… ±…∫… °Ú…‰®…«))
GÚ. x…®…⁄x…… EÚ…‰b˜ & mt b˜“ Bx… B I…‰j… V…‰x…§…ÈEÚ
∫…∆. +…¥… i… ∫…∆J™……
1. MNG 18 ∫……<]≈ı…‰GÚ…‰®… b (cytb) V…“x… EF 061405
3. ∫……Ë∫…… S……x…‰Œx∫…∫… (<xb˜…‰{…∫… °ÚEÚ <®{…§…ËCb˜ b˜…‰±… °Úx…)
GÚ. x…®…⁄x…… EÚ…‰b˜ & mt b˜“ Bx… B I…‰j… V…‰x…§…ÈEÚ
∫…∆. +…¥… i… ∫…∆J™……
1. MNG 16 EÚx]≈ı…‰±… Æ˙“ V…™…x… & EF 061406
∫……<]≈ı…‰GÚ…‰®… b (cytb) V…“x… EF 057445
4. §… ±…x……‰{]ı“Æ˙… ®…∫E÷Ú±…∫… (x…“±…  i… ®…)
GÚ. x…®…⁄x…… EÚ…‰b˜ & mt b˜“ Bx… B I…‰j… V…‰x…§…ÈEÚ
∫…∆. +…¥… i… ∫…∆J™……
1. M5 EÚx]≈ı…‰±… Æ˙“ V…™…x… & EF 057441  &
∫……<]ı…‰GÚ…‰®… b (cytb) V…“x… EF 057442
5. §… ±…x……‰{]ı“Æ˙… Bb‰˜x…“ (•……<b¬˜∫… ¥Ω‰˛±…)
GÚ. x…®…⁄x…… EÚ…‰b˜ & mt b˜“ Bx… B I…‰j… V…‰x…§…ÈEÚ
∫…∆. +…¥… i… ∫…∆J™……
1. M6 EÚx]≈ı…‰±… Æ˙“ V…™…x… & EF 057443  &
∫……<]ı…‰GÚ…®… b (cytb) V…“x… EF 057444
6. b˜ ⁄¨M……ÂM… b˜ ⁄¨M……ÂM… (b˜ ⁄¨M……ÂM…)
GÚ. x…®…⁄x…… EÚ…‰b˜ & mt b˜“ Bx… B I…‰j… V…‰x…§…ÈEÚ
∫…∆. +…¥… i… ∫…∆J™……
1. M4 EÚx]≈ı…‰±… Æ˙“ V…™…x… & EF 057439  &
∫……<]ı…‰GÚ…‰®… b (cytb) V…“x… EF 057440
({…“ Bx… {…“ |…¶……M… +…ËÆ˙ B°Ú <« B®… |…¶……M…)
7
 x…®x… ±… J…i… UÙ…j……Â EÚ…‰ ¥…π…« 2005-06 E‰Ú  ±…B ∫…“ B®… B°Ú +…Æ˙ +…< EÚ®…«S……Æ˙“
∫…Ω˛EÚ…Æ˙“ ∫…∆P… u˘…Æ˙… ∫l…… {…i… UÙ…j…¥…ﬁ k… {…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛B:
¥…M…« {…÷Æ˙∫EÚ…Æ˙ UÙ…j… ∫…∆Æ˙I…EÚ |… i…∂…i…
EÚ… x……®… EÚ… x……®…
B∫… B∫… B±… ∫…“ |…l…®… ∏…“ +x…⁄{… ∫…“.™…⁄ ∏…“ ∫…“. =Œhh…EﬁÚπh…x… 93.2
 u˘i…“™… ∏…“ +…xV……‰ B®….B®…. ∏…“®…i…“ B®….B®…. i…‰Æ‰˙∫……E÷Ú]¬ı]ı“ 77.5
i…ﬁi…“™… E÷Ú®……Æ˙“ ¥…“h…… Æ˙…V… ∏…“ E‰Ú.]ı“ Æ˙…V…{{…x… 72.1
{±…∫… 2 |…l…®… E÷Ú®……Æ˙“ Æ˙®™…… n˘…∫… {…“.B∫…. ∏…“ B®….V…“.  ∂…¥…n˘…∫…x… 88.3
 u˘i…“™… ∏…“  x…i…“∂… S…xp˘x… ∏…“®…i…“ Bx….E‰Ú. ∫…÷∂…“±…… 74.2
i…ﬁi…“™… E÷Ú®……Æ˙“ ®…∆V…÷ B®….B®…. ∏…“®…i…“ B®….B®…. i…‰Æ‰˙∫……E÷Ú]¬ı]ı“ 66.8
∫…“ §…“ B∫… <« 10 |…l…®… ∏…“ ∏…“ V…i… EﬁÚπh…x… ∏…“®…i…“ Æ˙®…h…“ E‰Ú. 95.2
 u˘i…“™… E÷Ú®……Æ˙“ ∂…“i…±… V…™…∂…∆EÚÆ˙ b˜…Ï. {…“. V…™…∂…∆EÚÆ˙ & b˜…Ï. Æ˙“i…… V…™…∂…∆EÚÆ˙ 95.0
i…ﬁi…“™… ∏…“ ∫…“. ∏…“x…‰∂… ∏…“ S…xp˘E‰Ú∂… π…‰h……™… 93.0
i…ﬁi…“™… E÷Ú®……Æ˙“ +…Æ˙. ±…I®…“ ∏…“ V…‰. x……Æ˙…™…h… ∫¥…… ®… 93.0
∫…“ §…“ B∫… <« 12 |…l…®… ∏…“ Æ˙V…i… V…™…∂…∆EÚÆ˙ b˜…Ï. {…“. V…™…∂…∆EÚÆ˙ & b˜…Ï. Æ˙“i…… V…™…∂…∆EÚÆ˙ 91.2
i…ﬁi…“™… E÷Ú®……Æ˙“ b˜…‰h…… ®……i™…⁄ ∏…“ ®……i™…⁄ V……‰∫…°Ú 84.8
b˜…Ï. +…Æ˙. ∫…i™…n˘…∫…, +v™…I…, B∫… <« <« ]ı“ ]ı“ b˜“ EÚ…‰ EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“
 ¥…∑… ¥…t…±…™…, EÚ…‰S…“x… E‰Ú ®…Æ˙…<x… ∫…™…x∫… E‰Ú ∫…∆EÚ…™… E‰Ú {…÷x…M…« `ˆi… §……‰b«˜ +…Ï°Ú ∫]ıb˜“∫…
E‰Ú ∫…n˘∫™… E‰Ú ∞¸{… ®…Â S……Æ˙ ¥…π…« EÚ“ +¥… v… E‰Ú  ±…B  x…™…÷Ci…  EÚ™…… M…™…… ΩË˛*
{…Æ˙…®…∂…« {… Æ˙™……‰V…x……
®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘ ®…Â ""®…‰∫…‰∫…« E÷Úp‰˘®…÷J… +™…‰x…« +…‰Æ˙ E∆Ú{…x…“  ±… ®…]ıb˜., (KIOCL),
E÷Úp‰˘®…÷J… E‰Ú ®……<Àx…M… I…‰j… ®…Â ¶……p˘… x…n˘“ §…Ω˛…¥… ∫…‰ Ω˛…‰x…‰ ¥……±…‰ M……n˘ {…Æ˙ +v™…™…x…'' +…ËÆ˙
®…‰∫…‰∫…« V…“ B®… +…Æ˙ Bx…V…‘  ±… ®…]ıb˜, ®……∆M…±…⁄Æ˙ E‰Ú {……¥…Æ˙ {±……x]ı I…‰j… E‰Ú ∫…®…÷p˘ ¶……M… E‰Ú
{……∫… i…hh…“Æ˙ ¶…¥…“ E‰Ú i…]ı“™… ∫…®…÷p˘ EÚ“ Ω˛…<b≈˜…‰§…™……‰±… V…EÚ±… Œ∫l… i… {…Æ˙ +v™…™…x…'' ∂…“π…«EÚ
EÚ“ n˘…‰ {… Æ˙™……‰V…x……B∆ S……±…⁄ ΩÈ˛*
 ¥… π…√∆V…®… EÚ“ ∫…®…÷p˘“ V…±…V…“¥…∂……±…… ∫…‰  Æ˙EÚ…b«˜ Æ˙…V…∫¥…
∫…∆∫l……x… E‰Ú  ¥… π…√∆V…®… ∫…®…÷p˘“ V…±…V…“¥…∂……±…… ®…Â |…n˘Ã∂…i… ∫…®…÷p˘“ +±…∆EÚ…Æ˙“ ®…UÙ ±…™……Â, V…“¥…
i…l…… ∫…∫™…V……i……Â EÚ…‰ n‰˘J…x…‰ E‰Ú  ±…B +Ci…⁄§…Æ˙- n˘∫…∆§…Æ˙ EÚ“ +¥… v… E‰Ú n˘…ËÆ˙…x… E÷Ú±…
24354 +…M…∆i…÷EÚ +…B +…ËÆ˙ <∫… ∫…‰ |…¥…‰∂… ∂…÷±EÚ E‰Ú ∞¸{… ®…Â 3,62,180/- Ø˚{…B
EÚ®……™…… M…™……*  n˘∫…∆§…Æ˙ ®…Ω˛“x…‰ ®…Â Ω˛“ 1,64,210/- Ø˚{…B EÚ®……™…… M…™……*
 ¥… π…√∆V…®… ®…Â  x… v… EÚ… ∫…∆S…™…x…
 ¥… π…√∆V…®… +x…÷∫…∆v……x… EÂÚp˘ ®…Â 19-25 x…¥…∆§…Æ˙, 2006 E‰Ú n˘…ËÆ˙…x… ∫……®|…n˘… ™…EÚ ∫…n¬˘¶……¥…x……
+ ¶…™……x… +…ËÆ˙  x… v… ∫…∆S…™…x… ∫…{i……Ω˛ ®……x…™…… M…™……* <∫… n˘…ËÆ˙…x… EÚ®…«S…… Æ˙™……Â ∫…‰ ∫…∆O… Ω˛i…
1,390/- Ø˚. EÚ“ b˜“ b˜“ ®…÷J™……±…™… EÚ…‰ ¶…‰V… n˘“ M…™…“*
∂…Ë I…EÚ ∫…®……S……Æ˙
∏…“ E‰Ú.E‰Ú.  °Ú ±…{……‰∫… EÚ…‰ ""®…±…§……Æ˙ i…]ı {…Æ˙ ∫…®…÷p˘“ +±…∆EÚ…Æ˙“ ®…UÙ ±…™……Â EÚ…  ¥…i…Æ˙h…-
|…®…÷J… V…… i…™……Â E‰Ú V…“¥… ¥…Y……x… {…Æ˙ +v™…™…x… E‰Ú ∫……l…''  ¥…π…™…EÚ  l…∫…“∫… E‰Ú  ±…B
EÚ… ±…EÚ]ı  ¥…∑… ¥…t…±…™… u˘…Æ˙… {…“ BS….b˜“. ={…… v… |…n˘…x… EÚ“ M…™…“*
∏…“ B.{…“.  n˘x…‰∂…§……§…÷, ¥…ËY…… x…EÚ (|….EÚ…‰), ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x…
EÂÚp˘ EÚ…‰ ""¶……Æ˙i… E‰Ú n˘ I…h… EÚx……«]ıEÚ i…]ı E‰Ú  Æ˙b¬˜V… §…ËEÚ ÀS…M…]ı, ∫……‰±……‰x……‰∫…“Æ˙… S……‰|…Ë,
x…]ıÆ˙…V…, 1945 E‰Ú V…“¥…  ¥…Y……x…, V…“¥…∫…∆J™……  ¥…∂…‰π…i……B∆ +…ËÆ˙ ®……Œi∫™…EÚ“''  ¥…π…™…EÚ
 l…∫…“∫… E‰Ú  ±…B ®……∆M…±…⁄Æ˙  ¥…∑… ¥…t…±…™… u˘…Æ˙… {…“BS….b˜“ ={…… v… |…n˘…x… EÚ“ M…™…“*
∏…“ E‰Ú.  ¥…V…™…E÷Ú®……Æ˙x…, ¥…ËY…… x…EÚ (|….EÚ…‰), ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x…
EÂÚp˘ EÚ…‰ ""¶……Æ˙i… E‰Ú ={… Æ˙ {…⁄¥…« i…]ı {…Æ˙ ®…i∫™…x… {… Æ˙S……±…x… EÚ…  ]ıEÚ…>{…x… - BEÚ i…EÚx……‰
- V…Ë¥… - +…Ãl…EÚ +v™…™…x…''  ¥…π…™…EÚ  l…∫…“∫… E‰Ú  ±…B b˜…Ï. §…“.+…Æ˙. +®§…‰n˘EÚÆ˙ +…‰{…x…
|……Ët…‰ M…EÚ“ Ω˛∫i……∆i…Æ˙h…
EﬁÚ π… |……Ët…‰ M…EÚ“ ∫…⁄S…x…… EÂÚp˘ (B ]ı“ +…< ∫…“) ∫…®……S……Æ˙
 UÙ…j……Â, ®…U÷Ù+…Æ˙…Â +…ËÆ˙ |… ∂…I…h……Ãl…™……Â E‰Ú  ±…B 6 +Ci…⁄§…Æ˙ ∫…‰ 18  n˘∫…∆§…Æ˙ E‰Ú n˘…ËÆ˙…x…
®…UÙ±…“ {… Æ˙Æ˙I…h… +…ËÆ˙  ]ıEÚ…> ®……Œi∫™…EÚ“ |…§…∆v…x… {…Æ˙ ∫……‰±…Ω˛ V……M…∞¸EÚi…… EÚ…™…«GÚ®…
+…™……‰ V…i…  EÚB M…B*
 +Ci…⁄§…Æ˙ ∫…‰  n˘∫…∆§…Æ˙ EÚ“ +¥… v… E‰Ú n˘…ËÆ˙…x…  §…GÚ“ B¥…∆ ∫…‰¥…… u˘…Æ˙… 32,117/- Ø˚.
EÚ®……™…… M…™……*
 E÷Ú±… 154  EÚ∫……x… ±……‰M……Â, 459 UÙ…j……Â +…ËÆ˙ 107 +x™… {…h…v…… Æ˙™……Â x…‰ B ]ı“ +…<
∫…“ EÚ… ®…÷+…<x……  EÚ™……*
|… ∂…I…h… EÚ…™…«GÚ®…
""∫…®…÷p˘“ ®……Œi∫™…EÚ“ |…§…∆v…x… E‰Ú  ±…B ∫]ı…ÏEÚ  x…v……«Æ˙h… i…Æ˙“E‰Ú''  ¥…π…™… {…Æ˙ 16-30 +Ci…⁄§…Æ˙
E‰Ú n˘…ËÆ˙…x… ∫…∆∫l……x… EÚ… |… ∂…I…h… EÚ…™…«GÚ®… S…±……™…… M…™……*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú EﬁÚ π…  ¥…Y……x… EÂÚp˘, x……Æ˙CEÚ±… x…‰ 134  Ω˛i…EÚ… Æ˙™……Â E‰Ú  ±…B
®……Œi∫™…EÚ“ ®…Â 4 {……`ˆ¨GÚ®… ∫… Ω˛i…  ¥… ¶…z…  ¥…π…™……Â ®…Â E÷Ú±… 23 |… ∂…I…h… {……`ˆ¨GÚ®…, 263
 Ω˛i…EÚ… Æ˙™……Â E‰Ú  ±…B EﬁÚ π… ®…Â 13 {……`ˆ¨GÚ®… +…ËÆ˙ 141  Ω˛i…EÚ… Æ˙™……Â E‰Ú  ±…B M…ﬁΩ˛  ¥…Y……x…
®…Â 6 {……`ˆ¨GÚ®… +…™……‰ V…i…  EÚB*  Ω˛i…EÚ… Æ˙™……Â ®…Â  EÚ∫……x… ±……‰M…, O……®…“h… ™…÷¥…… ±……‰M… +…ËÆ˙
 ¥…∫i……Æ˙ EÚ…™……Á ®…Â ±…M…‰ Ω÷˛B ±……‰M… ∫…Œ®®… ±…i… l…‰* |… ∂…I…h… {……`ˆ¨GÚ®……Â E‰Ú  ¥… ¶…z…  ¥…π…™……Â
®…Â ®……Œi∫™…EÚ“ E‰Ú +∆n˘Æ˙ +±…∆EÚ…Æ˙“ ®…UÙ±…“ {……±…x… +…ËÆ˙ ∂…∆§…÷ {……±…x…, EﬁÚ π… E‰Ú +∆n˘Æ˙ J…÷∆¶…“
{…Ën˘…¥……Æ˙, x…… Æ˙™…±… {…Ën˘…¥……Æ˙ +…ËÆ˙ ¥…®…‘ EÚ®{……‰∫]ı EÚ“ i…Ë™……Æ˙“ +…ËÆ˙ M…ﬁΩ˛  ¥…Y……x… E‰Ú +∆n˘Æ˙
°Ú±…, Z…”M…… +…ËÆ˙ ®…UÙ±…“ ®…Â M…÷h…¥…v…«x… +…ËÆ˙ ]ı…‰™…±…‰]ı ∫……§…÷x…  x…®……«h… ∂…… ®…±… ΩÈ˛*
™…⁄ x…¥…‰Ã∫…]ı“ u˘…Æ˙… {…“BS….b˜“ ={…… v… |…n˘…x… EÚ“ M…™…“*
E÷Ú®……Æ˙“ +…Æ˙. V…÷M…÷x…⁄ EÚ…‰ ""¶……Æ˙i… E‰Ú E‰ÚÆ˙±… i…]ı EÚ“ ∂…Ë¥……±… °÷ÚŒ±±…EÚ…+…Â E‰Ú |……v……x™… {…Æ˙
+v™…™…x…''  ¥…π…™…EÚ  l…∫…“∫… E‰Ú  ±…B EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∑… ¥…t…±…™… u˘…Æ˙…
{…“BS….b˜“ ={…… v… |…n˘…x… EÚ“ M…™…“*
EﬁÚxi…EÚ (Æ˙…‰b‰˜x]ı)  x…™…∆j…h… E‰Ú  ±…B x…… Æ˙™…±…
E‰Ú ∫i…∆¶……Â ®…Â +±…⁄ ®… x…™…®… {…]¬ı]ı“ ±…M……x…‰
EÚ… o˘∂™… <∫… |…EÚ…Æ˙ ∫EÚÕ]ıM… EÚÆ˙x…‰ ∫…‰ EﬁÚxi…EÚ
+…GÚ®…h… ∫…‰ Ω˛…‰x…‰¥……±…… x…]ı °Ú…±… n˘∫…
|… i…∂…i… i…EÚ EÚ®… Ω˛…‰ M…™……*
+±…∆EÚ…Æ˙“ ®…UÙ±…“ |…V…x…x… ∫…÷ ¥…v…… ¥……±…‰
=t…x… ®…Â EﬁÚ π…  ¥…Y……x… EÂÚp˘ EÚ…  Ω˛i…EÚ…Æ˙“
|…n˘∂…« x…™……Â ®…Â ∫…Ω˛¶…… M…i……
 n˘Æ˙§……Æ˙ Ω˛…±… O……=xb˜, EÚ…‰S…“x… ®…Â 11-17 +M…∫i…, 2006 E‰Ú n˘…ËÆ˙…x… ∫¥……∏…™… ¶……Æ˙i…-
2006 E‰Ú  ∫…±… ∫…±…‰ ®…Â +…™……‰ V…i… |…n˘∂…«x…“
 i……‰b÷˜{…÷π…√… ®…Â 26  n˘∫…∆§…Æ˙ ∫…‰ 6  V…x…¥…Æ˙“, 2007 E‰Ú n˘…ËÆ˙…x… +…™……‰ V…i… E‰ÚÆ˙±… EÚ…Ãπ…EÚ
®…‰±……
 +…S……™…« Bx….V…“. Æ∆˙M…… EﬁÚ π…  ¥…∑… ¥…t…±…™… {… Æ˙∫…Æ˙, ΩË˛n˘Æ˙…§……n˘ ®…Â 26-27 x…¥…∆§…Æ˙ EÚ…‰
+…™……‰ V…i… EﬁÚ π…  ¥…Y……x… EÂÚp˘ E‰Ú  u˘i…“™… Æ˙…π]≈ı“™… ∫…®®…‰±…x… 2006 E‰Ú n˘…ËÆ˙…x… +…™……‰ V…i…
|…n˘∂…«x…“ ®…Â EﬁÚ π…  ¥…Y……x… EÂÚp˘ x…‰ ¶……M…  ±…™……*  ¥… ¶…z… |… ∂…I…h… M… i… ¥… v…™……Â EÚ…‰
n˘∂……«B V……x…‰ ¥……±…‰ S……]«ı ¥… x…C∂……Â,  ¥… ¶…z… J……t =i{……n˘…Â +…ËÆ˙ ∫…®…÷p˘“ ∫…∆¥…v…«x… EÚ“
|…®…÷J… V…… i…™……Â E‰Ú x…®…⁄x……Â EÚ… |…n˘∂…«x…  EÚ™…… M…™……*
8
+…{…∫…“  ¥… x…®…™… +…ËÆ˙ ®…⁄±™……∆EÚx…
EﬁÚ π…  ¥…Y……x… EÂÚp˘
EﬁÚ π…  ¥…Y……x… EÂÚp˘ E‰Ú  ¥…π…™…  ¥…∂…‰π…Y……Â +…ËÆ˙  ¥… ¶…z… O……®…“h… I…‰j……Â E‰Ú  Ω˛i…EÚ…Æ˙“ O…⁄{……Â E‰Ú
§…“S…  x…™… ®…i… ∫…∆§…∆v… +…ËÆ˙ ∫…∆{…E«Ú ∫l…… {…i…  EÚ™…… M…™……* °Ú…‰x… ∫…‰ 60 ¥™…ŒCi…™……Â x…‰ {…Æ˙…®…∂…«
®……∆M…x…‰ E‰Ú + i… Æ˙Ci… 56 O……®…“h… ±……‰M……Â x…‰ E‰Ú ¥…“ E‰Ú EÚ… ®…÷+…<x……  EÚ™……*
EﬁÚ π…, ®……Œi∫™…EÚ“, {…∂…÷{……±…x…  ¥…¶……M……Â, §…ÈEÚ…Â, E÷Ú]÷ı®§…∏…“ BEÚEÚ…Â +…ËÆ˙ +x™… M…ËÆ˙ ∫…Æ˙EÚ…Æ˙“
+…ËÆ˙  x…V…“ ∫…∆M…`ˆx……Â ∫… Ω˛i…  ¥… ¶…z… BV…‰Œx∫…™……Â E‰Ú ∫……l…  x…EÚ]ı ∫…∆{…E«Ú ∫l…… {…i…  EÚ™……*
®……Œi∫™…EÚ“ EÚ…±…‰V…, {…x…∆M……b⁄˜ ®…Â 11  n˘∫…∆§…Æ˙ +…ËÆ˙ EﬁÚ π… ¶…¥…x…, x…‰b÷˜®§……∂…‰Æ˙“ ®…Â 19  n˘∫…∆§…Æ˙
EÚ…‰ +…™……‰ V…i…  EÚ∫……x… ®…‰±……+…Â ®…Â ∫…Ω˛™……‰M… +…ËÆ˙ J…÷®¶…“ {…Ën˘…¥……Æ˙ EÚ“ |…v……x…i…… {…Æ˙ |…EÚ…∂…
b˜…±……* E÷Ú±… 150 O……®…“h… ±……‰M……Â x…‰ <x…®…Â ¶……M…  ±…™……* BÆ˙h……E÷Ú±…®…  V…±…… ∫…Ω˛EÚ…Æ˙“ §…ÈEÚ
E‰Ú +∆n˘Æ˙ BEÚ“EﬁÚi… ∫…Ω˛EÚ…Æ˙“  ¥…EÚ…∫… {… Æ˙™……‰V…x…… EÚ“ ∫…Ω˛EÚ… Æ˙i…… ∫…‰ 8 +Ci…⁄§…Æ˙ EÚ…‰
EÚ…‰±…∆S…‰Æ˙“ ®…Â +…™……‰ V…i… ®… Ω˛±…… ®…‰±…… ®…Â °Ú±……Â ®…Â M…÷h…¥…v…«x… {…Æ˙ |…EÚ…∂… b˜…±……* E÷Ú±… 40
O……®…“h… ®… Ω˛±……+…Â x…‰ <∫…®…Â ¶……M…  ±…™……*
EÚ…‰i…®…∆M…±…®… ®…Â 14 x…¥…∆§…Æ˙ EÚ…‰ J…÷®¶…“ {…Ën˘…¥……Æ˙ EÚ…‰ EÂÚ p˘i… EÚÆ˙E‰Ú  ¥…Y……x… ®…‰±…… +…™……‰ V…i…
 EÚ™…… M…™……* ®……Æ˙ +i…x…‰ ∂…™…∫… EÚ…±…‰V… E‰Ú E÷Ú±… 150 UÙ…j……Â x…‰ <∫…®…Â ¶……M…  ±…™……*
∫……®|…n˘… ™…EÚ ∫…‰¥…… EÚ…™…«GÚ®…
EﬁÚ π…  ¥…Y……x… EÂÚp˘ ®…Â O……®…“h… ®… Ω˛±…… ∫…∂…Ci…“EÚÆ˙h… E‰Ú  ±…B |……Æ∆˙  ¶…i… ∫……®|…n˘… ™…EÚ ∫…‰¥……
EÚ…™…«GÚ®… E‰Ú ¶……M… E‰Ú ∞¸{… ®…Â ®… Ω˛±……+…Â EÚ…‰ P…Æ‰˙±…⁄ ={…™……‰M… E‰Ú  ±…B  b˜]ıV…«x]ı {……=b˜Æ˙
+…ËÆ˙ ]ı…‰<±…‰]ı ∫……§…÷x… EÚ“ i…Ë™……Æ˙“ i…l…… °Ú±…,
®…UÙ±…“ +…ËÆ˙ Z…”M……Â ∫…‰  ¥… ¥…v… M…÷h… ¥…Ãv…i…
=i{……n˘…Â EÚ“ i…Ë™……Æ˙“ E‰Ú  ±…B +…¥…∂™…EÚ
®……M…«n˘∂…«x…  n˘™…… M…™……*
+±…∆EÚ…Æ˙“ ®…UÙ±…“ {……±…x… {…Æ˙
|… ∂…I…h…
+±…∆EÚ…Æ˙“ ®…UÙ±…“ {……±…x… {…Æ˙ 6-8  n˘∫…∆§…Æ˙
E‰Ú n˘…ËÆ˙…x… EﬁÚ π…  ¥…Y……x… EÂÚp˘, x……Æ˙CEÚ±…
+…ËÆ˙  ¥… π…√∆V…®… +x…÷∫…∆v……x… EÂÚp˘ u˘…Æ˙… ∫…∆™…÷Ci…
∞¸{… ∫…‰ i…“x…  n˘¥…∫…“™… |… ∂…I…h… EÚ…™…«GÚ®…
+…™……‰ V…i…  EÚ™…… M…™……*  ¥… π…√∆V…®… O……®… {…∆S……™…i…
u˘…Æ˙… ™…Ω˛ EÚ…™…«GÚ®… |……™……‰ V…i…  EÚ™…… M…™……* |… ∂…I…h… EÚ…™…«GÚ®… EÚ… o˘∂™…
EﬁÚ π…  ¥…Y……x… EÂÚp˘ E‰Ú ∫……®|…n˘… ™…EÚ ∫…‰¥……
EÚ…™…«GÚ®… E‰Ú +∆n˘Æ˙ ®…U÷Ù+… Æ˙x… +{…x…‰ P…Æ‰˙±…⁄
={…™……‰M… E‰Ú  ±…B ]ı…‰<±…‰]ı ∫……§…÷x… §…x……i…“ Ω÷˛<«
 x…Æ˙“I…h… §…Ë` ˆEÚ EÚ… o˘∂™…
Æ˙…V…¶……π…… EÚ…™……«x¥…™…x…
®…÷J™……±…™…
∫…∆∫…n˘“™… Æ˙…V…¶……π…… ∫… ®… i…  x…Æ˙“I…h…
∫…∆∫…n˘“™… Æ˙…V…¶……π…… ∫… ®… i… EÚ“ n⁄˘∫…Æ˙“ ={… ∫… ®… i… x…‰  n˘x……∆EÚ 12 +Ci…⁄§…Æ˙ EÚ…‰ ∫…∆∫l……x…
®…÷J™……±…™… ®…Â Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… M… i… ¥… v…™……Â EÚ…  x…Æ˙“I…h…  EÚ™……* ∏…“ ±…I®…“ x……Æ˙…™…h…
{……hb‰˜™…, ∫……∆∫…n˘ (±……‰EÚ ∫…¶……)  x…Æ˙“I…h… §…Ë` ˆEÚ ®…Â +v™…I… Æ˙Ω‰˛* ∫… ®… i… ∫…n˘∫™… ∏…“ E÷∆Ú¥…Æ˙
∫…¥…«Æ˙…V… À∫…Ω˛, ∫……∆∫…n˘ (±……‰EÚ ∫…¶……); ∏…“ ±…I®…“ x……Æ˙…™…h… ∂…®……«, ∫……∆∫…n˘ (Æ˙…V™… ∫…¶……);
M…ﬁΩ˛…∆n˘Æ˙ P…]ıx……B∆
§…Ë` ˆEÚ/∫…®……Æ˙…‰Ω˛/¶……π…h… (®…÷J™……±…™…)
∫…“ B®… B°Ú +…Æ˙ +…< EÚ“ ∫…∆∫l……x… |…§…∆v…x… ∫… ®… i… EÚ“ 64 ¥…” §…Ë` ˆEÚ 4 +Ci…⁄§…Æ˙ EÚ…‰
∫…∆{…z… Ω÷˛<«*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú X ¥……ƒ ∫…∆∫l……x… ∫…∆™…÷Ci… EÚ®…«S……Æ˙“ {… Æ˙π…n˘ EÚ“ 3¥…” §…Ë` ˆEÚ 28
+Ci…⁄§…Æ˙ EÚ…‰ ∫…∆{…z… Ω÷˛<«*
∫…∆∫l……x… EÚ®……«S……Æ˙“ +x…÷∫…∆v……x… {… Æ˙π…n˘ EÚ“ §…Ë` ˆEÚ 13-17 x…¥…∆§…Æ˙ EÚ…‰ ∫…∆{…z… Ω÷˛<«*
Bx… B +…< {…“ +¥…v……Æ˙h…… x……‰]ı EÚ“ i…Ë™……Æ˙“ ∫…∆§…∆v…“ §…Ë` ˆEÚ 9,10 +…ËÆ˙ 20 x…¥…∆§…Æ˙ EÚ…‰
∫…∆{…z… Ω÷˛<«*
"C¥…… ®… BEÚi…… ∫…{i……Ω˛' E‰Ú +∆n˘Æ˙ 25 x…¥…∆§…Æ˙ EÚ…‰ "{… Æ˙Æ˙I…h…  n˘¥…∫…' ®…x……™…… M…™……*
|……‰°Ú∫…Æ˙ +±…EÚ… §…±…Æ˙…®… I… j…™…, ∫……∆∫…n˘
(Æ˙…V™… ∫…¶……); ∫… ®… i… E‰Ú + v…EÚ…Æ˙“ M…h…
∏…“®…i…“ {…⁄x…®… V…÷x…‰V……, ∫… S…¥… +…ËÆ˙ ∏…“  n˘x…‰∂…
E÷Ú®……Æ˙ {……hb‰˜™…, +¥…Æ˙ ∫… S…¥…;  Æ˙{……‰]Êı∫…« ∏…“
Ω˛Æ˙“∂… {……hb‰˜™… +…ËÆ˙ ∏…“ ∫…÷Æ‰˙xp˘ E÷Ú®……Æ˙ ¶…“
§…Ë` ˆEÚ ®…Â ={…Œ∫l…i… l…‰* EÚ…™……«±…™… {…I… ∫…‰
b˜…Ï. B∫…. +™™…{{…x…, ={… ®…Ω˛…  x…n‰˘∂…EÚ (®…….)
¶…… EﬁÚ +x…÷ {…; b˜…Ï. ®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…,
 x…n‰˘∂…EÚ, ∫…“ B®… B°Ú +…Æ˙ +…<; b˜…Ï. <«.¥…“. Æ˙…v……EﬁÚπh…x…, +v™…I…, ∫…“ B°Ú b˜“ B¥…∆
|…¶……Æ˙“, ÀΩ˛n˘“ +x…÷¶……M…, ∏…“ E‰Ú.B±…. ®…“h……, ¥… Æ˙π`ˆ |…∂……∫…x… + v…EÚ…Æ˙“, ∏…“®…i…“ ∂…“±……
{…“.V…‰., ∫…Ω˛…™…EÚ  x…n‰˘∂…EÚ (Æ˙… ¶……); ∏…“®…i…“ <«.E‰Ú. =®……, i…EÚx…“EÚ“ + v…EÚ…Æ˙“ (ÀΩ˛n˘“)
+…ËÆ˙ ∏…“®…i…“ <«. ∂… ∂…EÚ±……, ¥… Æ˙π`ˆ ÀΩ˛n˘“ +x…÷¥……n˘EÚ x…‰ §…Ë` ˆEÚ ®…Â ¶……M…  ±…™……*
 Ω˛xn˘“ EÚ…™…«∂……±……
∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™… ®…Â 6-7  n˘∫…∆§…Æ˙ E‰Ú n˘…ËÆ˙…x… +x…÷∫… S…¥…“™… EÚ®…«S…… Æ˙™……Â
E‰Ú  ±…B n˘…‰  n˘¥…∫…“™… ÀΩ˛n˘“ EÚ…™…«∂……±…… +…™……‰ V…i… EÚ“ M…™…“* ÀΩ˛n˘“ E‰Ú ∫…∆Æ˙S…x……i®…EÚ {…Ω˛±…÷,
{…j……S……Æ˙,  ]ı{{…h… ¥… +…±…‰J…x… V…Ë∫…‰  ¥…π…™……Â {…Æ˙ C±……∫… S…±……B M…B* E÷Ú±… 22 +x…÷∫… S…¥…“™…
EÚ®…«S…… Æ˙™……Â x…‰ EÚ…™…«∂……±…… ®…Â ¶……M…  ±…™……*
B ]ı“ +…< ∫…“
B ]ı“ +…< ∫…“ ®…Â +…™……‰ V…i… n˘…‰ V……M…∞¸EÚi…… + ¶…™……x……Â EÚ“ EÚ…™…«∫…⁄S…“ +…ËÆ˙ EÚ…™…«¥…ﬁk… ÀΩ˛n˘“
®…Â i…Ë™……Æ˙  EÚB M…B*
+v…“x…∫l… EÂÚp˘
®…∆b˜{…®… I…‰j…“™… EÂÚp˘ :- ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®…∆b˜{…®… I…‰j…“™… EÂÚp˘ ®…Â 11  n˘∫…∆§…Æ˙ EÚ…‰
""ÀΩ˛n˘“ ®…Â ∫……®……x™… {…j……S……Æ˙  ¥…π…™…  {…Æ˙ EÚ…™…«∂……±…… S…±……™…“ M…™…“* EÂÚp˘ E‰Ú ¥…ËY…… x…EÚ +…ËÆ˙
EÚ…Ã®…EÚ…Â x…‰ EÚ…™…«∂……±…… ®…Â ¶……M…  ±…™……*
®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘ E‰Ú EÚ®…«S…… Æ˙™……Â E‰Ú  ±…B 18 +Ci…⁄§…Æ˙ EÚ…‰ ±…“{… +…‰°Ú“∫… ÀΩ˛n˘“
∫……‰}]ı¥…‰™…Æ˙ E‰Ú |…™……‰M… {…Æ˙ BEÚ  n˘¥…∫…“™… |… ∂…I…h… EÚ…™…«GÚ®… +…™……‰ V…i…  EÚ™…… M…™……*
b˜…Ï. ®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…,  x…n‰˘∂…EÚ, ∫…“ B®… B°Ú +…Æ˙ +…< x…‰  n˘∫…∆§…Æ˙ ®…Ω˛“x…‰ ®…Â
®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘ E‰Ú Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… M… i… ¥… v…™……Â EÚ…  x…Æ˙“I…h…  EÚ™…… +…ËÆ˙
±…I™… |……Œ{i… E‰Ú  ±…B +…¥…∂™…EÚ ∫…÷Z……¥…  n˘B*
®……∆M…±…⁄Æ˙ x…M…Æ˙ Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… ∫… ®… i… EÚ“ §…Ë` ˆEÚ 22  n˘∫…∆§…Æ˙ EÚ…‰ ∫…∆{…z… Ω÷˛<«  V…∫…
®…Â b˜…Ï. ∫…“. ®…÷k…™™……, |…v……x… ¥…ËY…… x…EÚ B¥…∆ |…¶……¥…“ ¥…ËY…… x…EÚ x…‰ ¶……M…  ±…™……*
9
b˜…Ï. B∫…. b˜. À∫…Ω˛ ¶……π…h… n‰˘i…‰ Ω÷˛B
|……‰°Ú∫…Æ˙ ∫…“i……Æ˙…®…x…, +v™…I…,  ¥…Y……x… B¥…∆ ®……x… ¥…EÚ“  ¥…¶……M…, +… n˘∂…∆EÚÆ˙… <Œx∫]ı]ı ⁄¨]ı
+…Ï°Ú <∆ V…x…“™…ÀÆ˙M… B∆b˜ ]‰ıEÚx……‰±…V…“ x…‰ ¶……π…h…  n˘™……*
|……‰°Ú∫…Æ˙ EÚ…±…« §……x∫…‰, B ®… Æ˙]ı∫… |……‰°Ú∫…Æ˙, ¥……Àπ…M…]ıx…  ¥…∑… ¥…t…±…™…, ∫…“]ı±…, ™…⁄ B∫… B x…‰
10 +Ci…⁄§…Æ˙ EÚ…‰ ""¶……Æ˙i…“™… {…Œ∂S…®… i…]ı EÚ… =iª…¥…h… : 1935 ∫…‰ 2005 i…EÚ EÚ“
V……x…EÚ…Æ˙“'' {…Æ˙ ¶……π…h…  n˘™……*
"C¥…… ®… BEÚi…… ∫…{i……Ω˛' E‰Ú  ∫…±… ∫…±…‰ ®…Â
∫…∆∫l……x… ®…Â 24 x…¥…∆§…Æ˙ EÚ…‰ ®… Ω˛±……  n˘¥…∫…
®…x……™…… M…™……* ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú
®… Ω˛±…… ∫…‰±… u˘…Æ˙… "i…x……¥… |…§…∆v…x…'  ¥…π…™…
{…Æ˙ BEÚ ¶……π…h… +…™……‰ V…i…  EÚ™…… M…™……  V…∫…
®…Â  ¥…J™……i… ®…x……‰Æ˙…‰M… S… EÚi∫…EÚ b˜…Ï. B∫….b˜“.
À∫…Ω˛,  x…n‰˘∂…EÚ, ®…x……‰Æ˙…‰M… EÂÚp˘, EÚ…‰S…“x… x…‰
¶……π…h…  n˘™……* b˜…Ï. À∫…Ω˛ x…‰ "n˘§……¥… +…ËÆ˙
i…x……¥…'  ¥…π…™… {…Æ˙ BEÚ +…®… +…n˘®…“ E‰  o˘Œπ]ıEÚ…‰h… ∫…‰ = S…i… =n˘…Ω˛Æ˙h……Â E‰Ú ∫……l… +i™…∆i…
Æ˙…‰S…EÚ f∆¯M… ∫…‰  ¥…¥…Æ˙h…  n˘™……* ∫…Æ˙±… +…ËÆ˙ ¥™……¥…Ω˛… Æ˙EÚ + ¶…M…®… ∫…‰  EÚ∫… |…EÚ…Æ˙ i…x……¥…
n⁄˘Æ˙  EÚ™…… V…… ∫…EÚi…… ΩË˛, <∫… E‰Ú §……Æ‰˙ ®…Â =xΩ˛…Âx…‰  ¥…∂±…‰π…h…  EÚ™……* =xΩ˛…Âx…‰ ∫…¶…… ∫…‰ ™…Ω˛
∫…±……Ω˛  n˘™……  EÚ nË˘ x…EÚ EÚ…™…«  x…™… ®…i… +…ËÆ˙ GÚ ®…EÚ ∞¸{… ∫…‰ EÚÆ˙x…‰ +…ËÆ˙ ∫¥…™…∆  ¥…∂±…‰π…h…
EÚÆ˙x…‰ {…Æ˙ +{…x…“ M…±… i…™……ƒ {…Ω˛S……x…“ V…… ∫…EÚi…“ ΩË˛* ¥™…ŒCi… V…“¥…x… ®…Â ∫…∆i…÷ ±…i… +…Ω˛…Æ˙,
¥™……™……®…, ¡⁄®…Æ˙ +…ËÆ˙ v™……x… EÚ“ |…v……x…i…… E‰Ú ∫…∆§…∆v… ®…Â ¶…“ b˜…Ï. À∫…Ω˛ x…‰ §…i……™……*
EÚ…™…«GÚ®… ®…Â ¶……M…“n˘…Æ˙“
|……‰°Ú∫…Æ˙ b˜…Ï. ®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…,  x…n‰˘∂…EÚ
 x…<«  n˘±±…“ ®…Â XI ¥…” ™……‰V…x…… §…Ë` ˆEÚ, §…“V…, |……®……h…“EÚÆ˙h… §…Ë` ˆEÚ +…ËÆ˙ ¶……Æ˙i…“™… EﬁÚ π…
+x…÷∫…∆v……x… {… Æ˙π…n˘ E‰Ú ∫…∆∫l……x……Â E‰Ú  x…n‰˘∂…EÚ…Â EÚ“ §…Ë` ˆEÚ (30 +Ci…⁄§…Æ˙ +…ËÆ˙ 5 x…¥…∆§…Æ˙)
 S…‰z…<« ®…Â E‰Ú ®…x… x™…⁄]≈ı“∂…x…±… ]‰ıEÚx……‰±…V…“ ®…Â ∫……¥…«V… x…EÚ/ x…V…“ ∫…Ω˛¶…… M…i…… §…Ë` ˆEÚ (7-8
x…¥…∆§…Æ˙)
 §……∆M…±…⁄Æ˙ ®…Â W…÷+…‰±…V…“ INCOZ-2006 {…Æ +∆i…Æ˙…«π]≈ı“™… ∫…®®…‰±…x… (20-22 x…¥…∆§…Æ˙)
 §…ÈEÚ…‰EÚ ®…Â Bx… B ∫…“ B ±…“b˜ ∫…‰x]ıÆ˙ §…Ë` ˆEÚ (25-29 x…¥…∆§…Æ˙)
 ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘ ®…Â +∆i…Æ˙…«π]≈ı“™… ∫…∆M……‰π`ˆ“ +…ËÆ˙  x…Æ˙“I…h…
(20-21  n˘∫…∆§…Æ˙)
b˜…Ï. Bx….V…“.E‰Ú.  {…±±…Ë, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, {…“ B°Ú b˜“
 ¶……Æ˙i…“™… ®……Œi∫™…EÚ“ ∫…¥…ÊI…h… E‰Ú EÚ…‰S…“x… §…‰∫… ®…Â ®……Œi∫™…EÚ“  x…n‰˘∂…EÚ, E‰ÚÆ˙±… ∫…Æ˙EÚ…Æ˙ EÚ“
+v™…I…i…… ®…Â ¶……Æ˙i…“™… ®……Œi∫™…EÚ“ ∫…¥…ÊI…h… EÚ“ 15 ¥…” {…Æ˙…®…∂…« O…⁄{… §…Ë` ˆEÚ (7 +Ci…⁄§…Æ˙)
 B®… {…“ b˜“ B, EÚ…‰SS…“ ®…Â ∫…“ +…< B°Ú ]ı“, B±… b˜“ ∫…“ B±…, ®……Œi∫™…EÚ“  ¥…¶……M…, B±… ∫…“ B®…
B±…, x…§……b«˜, ∫…“ +…< B°Ú Bx… <« ]ı“ +…ËÆ˙ ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú  ¥…∂…‰π…Y……Â E‰Ú ∫……l… ™…⁄
Bx… ∫…“ ]ı“ B b˜“, B®… {…“ <« b˜“ B +…ËÆ˙ B∫… <« B +< u˘…Æ˙… EÚ“ V……x…‰ ¥……±…“ |……Æ∆˙  ¶…EÚ
{… Æ˙™……‰V…x…… {…Æ˙ §…Ë` ˆEÚ (9 +Ci…⁄§…Æ˙)
 ∫…“ B®… B°Ú +…Æ˙ +…<, EÚ…‰S…“x… u˘…Æ˙… ""∫…®…÷p˘“ ®……Œi∫™…EÚ“ |…§…∆v…x… E‰Ú  ±…B ∫]ı…ÏEÚ  x…v……«Æ˙h…
i…Æ˙“E‰Ú'' {…Æ˙ +…™……‰ V…i… |… ∂…I…h… EÚ…™…«GÚ®… ®…Â + i… l… ∫…∆EÚ…™… E‰Ú ∞¸{… ®…Â EÚ…®…  EÚ™…… (16
+Ci…⁄§…Æ˙)
 EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∑… ¥…t…±…™…, EÚ…‰S…“x… u˘…Æ˙… ∫E⁄Ú±… +…Ï°Ú <xb˜Œ∫]≈ı™…±…
 °Ú∂…Æ˙“∫… ®…Â ""®……Œi∫™…EÚ“  ¥…Y……x… ®…Â +…v…÷ x…EÚ + ¶…M…®…''  ¥…π…™… {…Æ˙ ™…⁄ V…“ ∫…“ u˘…Æ˙… |……™……‰ V…i…
|… ∂…I…h… EÚ…™…«GÚ®… E‰Ú n˘…‰ ∫…j……Â ®…Â ∫…∆∫……v…x… ¥™…ŒCi… (25 +Ci…⁄§…Æ˙)
 Ω˛…‰]ı±… ]ı…V… Æ‰˙  ∫…b‰˜x∫…“, EÚ…‰S…“x… ®…Â 7 ¥…” B ∂…™…… {…∫… °ÚEÚ ∫…®…÷p˘“ V…Ë¥… |……Ët…‰ M…EÚ“ ∫…®®…‰±…x…
EÚ… =n¬˘P……]ıx… EÚ…™…«GÚ®… (2 x…¥…∆§…Æ˙)
 EÚ…‰S…“x…  ¥…Y……x… +…ËÆ˙ |……Ët…‰ M…EÚ“  ¥…∑… ¥…t…±…™… EÚ…‰S…“x… ®…Â ""E‰ÚÆ˙±… E‰Ú  ¥…EÚ…∫… ®…Â  ¥…Y……x…
+…ËÆ˙ |……Ët…‰ M…EÚ“ EÚ… ™……‰M…n˘…x…'' {…Æ˙ +…™……‰ V…i… n˘…‰  n˘¥…∫…“™… ∫…∆M……‰π`ˆ“ ®…Â ""E‰ÚÆ˙±… EÚ“ ∫…®…÷p˘“
®……Œi∫™…EÚ“ ∫i…Æ˙, =SS… =i{……n˘EÚi…… EÚ“ |…i™……∂…… +…ËÆ˙ S…÷x……Ë i…™……ƒ''  ¥…π…™… {…Æ˙ |…∫i…÷i…“EÚÆ˙h…
(19-20  n˘∫…∆§…Æ˙)
b˜…Ï. <«.  ¥…¥…‰EÚ…x…xn˘x…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, ∫…“ B°Ú b˜“
 ∫…“ B®… B°Ú +…Æ˙ +…<, EÚ…‰SS…“ ®…Â Bx… B +…< {…“ {…Æ˙ EÚx∫…‰{]ı x……‰]ı i…Ë™……Æ˙ EÚÆ˙x…‰ E‰Ú ∫…∆§…∆v…
®…Â §…Ë` ˆEÚ (9-10 x…¥…∆§…Æ˙)
 EÚ…‰SS…“ E‰Ú  °Ú∂… ¥…EÊÚ∫…« °Ú…‰Æ˙®… u˘…Æ˙… ""E‰ÚÆ˙±… EÚ“ ∫…®…÷p˘“ ®……Œi∫™…EÚ“ EÚ… |…§…∆v…x…''  ¥…π…™… {…Æ˙
+…™……‰ V…i… ∫…∆M……‰π`ˆ“ (22  n˘∫…∆§…Æ˙)
b˜…Ï. +…Æ˙. ∫…i™…n˘…∫…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, B∫… <« <« ]ı“ ]ı“ b˜“
 ∫…∆∫l……x… EÚ“ |…§…∆v… ∫… ®… i… EÚ“ §…Ë` ˆEÚ (4 +Ci…⁄§…Æ˙)
 EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∑… ¥…t…±…™… E‰Ú {…™……«¥…Æ˙h…  ¥…Y……x…  ¥…¶……M… ®…Â ""{…™……«¥…Æ˙h…
+…ËÆ˙ ®……x… ∫¥……∫l™…''  ¥…π…™… {…Æ˙ +…™……‰ V…i… ∫…∆M……‰π`ˆ“ (10 +Ci…⁄§…Æ˙)
 i… ®…±…x……b⁄˜ EﬁÚ π…  ¥…∑… ¥…t…±…™…, EÚ…‰™…®§…k…⁄Æ˙ ®…Â VIII ¥…” ®…‰J…±…… E‰Ú EﬁÚ π…  ¥…Y……x… EÂÚp˘…Â E‰Ú
 ±…B {…∆S…¥…π…‘™…  x…Æ˙“I…h… ]ı“®… EÚ“ ]≈ı…¥…±… ¥…E«Ú∂……‰{… (27-28 +Ci…⁄§…Æ˙)
 EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∑… ¥…t…±…™… u˘…Æ˙… +…™……‰ V…i… ∂……∫j…{…l…®… ∫…∆M……‰π`ˆ“ ®…Â
""E‰ÚÆ˙±… ®…Â ∫…®…÷p˘“ ®……Œi∫™…EÚ“ EÚ… ∫…®……V…-+…Ãl…EÚ {… Æ˙¥…‰∂…-∫i…Æ˙ +…ËÆ˙ |…M… i… EÚ“ |…i™……∂……''
 ¥…π…™… {…Æ˙ ±…‰J… |…∫i…÷i…“EÚÆ˙h… (19-20  n˘∫…∆§…Æ˙)
b˜…Ï. Æ˙…h…“ ®…‰Æ˙“ V……‰V…«, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, B®… §…“ b˜“
 ∫E⁄Ú±… +…Ï°Ú <xb˜Œ∫]≈ı™…±…  °Ú∂…Æ˙“∫… ®…Â ""®……Œi∫™…EÚ“  ¥…Y……x… {…Æ˙ +…v…÷ x…EÚ + ¶…M…®…''  ¥…π…™…
{…Æ˙ +…™……‰ V…i… ∫…∆M……‰π`ˆ“ ®…Â ∫…∆∫……v…x… ¥™…ŒCi… E‰Ú ∞¸{… ®…Â ""¶……Æ˙i… EÚ“ ∫…®…÷p˘“ V…Ë¥…  ¥… ¥…v…i…… EÚ“
Z…±…EÚ'' {…Æ˙ ¶……π…h… (27 +Ci…⁄§…Æ˙)
 EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∑… ¥…t…±…™…, EÚ…‰S…“x… ®…Â {…™……«¥…Æ˙h… +v™…™…x… E‰Ú  ¥…∂…‰π…
 ¥…π…™… ®…Â ∫…∆EÚ…™… ∫…n˘∫™……Â E‰Ú S…™…x… E‰Ú  ±…B M… `ˆi…  ¥…∂…‰π…Y… ∫… ®… i… EÚ… ∫…n˘∫™… (22-23
x…¥…∆§…Æ˙)
b˜…Ï. E‰Ú.E‰Ú.  ¥…V…™…x…, +v™…I…, {…“ Bx… {…“ b˜“
 S…‰z…<« ®…Â 11 {…“ ∫…“ +…Æ˙  Bx… B ∫…“ B - |… ∂…I…h… EÚ…™…«GÚ®… ®…Â i…EÚx…“EÚ“  ¥…∂…‰π…Y… E‰Ú ∞¸{…
®…Â ¶……M…“n˘…Æ˙“ (23-26 +Ci…⁄§…Æ˙)
 ®……∆M…±…⁄Æ˙ ®…Â Bx… B ∫…“ B EÚ“ {… Æ˙™……‰V…x…… ∫…®…x¥…™…x… §…Ë` ˆEÚ (28-29 +Ci…⁄§…Æ˙)
 EÚ…‰S…“x… ®…Â ∫…∆{…z… Ω÷˛<« 7¥…” B ∂…™…… {…∫… °ÚEÚ ®…Æ˙…<x… §…™……‰]‰ıEÚx……‰±…V…“ ∫…®®…‰±…x… ®…Â ""b˜Œ§±…™…⁄
B∫… B∫… ¥…“ EÚ… ¶……ËM……‰ ±…EÚ {… Æ˙¥…‰∂… +…ËÆ˙ |…§…∆v…x…  ¥…EÚ±{…&  x…n˘…x… - ∫…®…∫™……B∆ +…ËÆ˙
∫……v™…i……B∆''  ¥…π…™… {…Æ˙ ¶……π…h… (2-5 x…¥…∆§…Æ˙)
 x……∂…x…±… <Œx∫]ı]ı ⁄¨]ı +…Ï°Ú +…‰ ∂…™…x… ]‰ıEÚx……‰±…V…“, S…‰z…<« ®…Â, Bx… +…< +…‰ ]ı“ +…ËÆ˙ ∫…“ B®…
B°Ú +…Æ˙ +…< EÚ“ ∫…Ω˛EÚ… Æ˙i…… {… Æ˙™……‰V…x…… |……Æ∆˙  ¶…EÚ EÚÆ˙x…‰ E‰Ú ∫…∆§…∆v… ®…Â +…™……‰ V…i… ∫…®…÷p˘“
V…Ë¥…|……Ët…‰ M…EÚ“ §…Ë` ˆEÚ (2  n˘∫…∆§…Æ˙)
 EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∑… ¥…t…±…™… u˘…Æ˙… E‰ÚÆ˙±… E‰Ú  ¥…EÚ…∫… ®…Â  ¥…Y……x… B¥…∆
|……Ët…‰ M…EÚ“ EÚ… ™……‰M…n˘…x… {…Æ˙ +…™……‰ V…i… ∫…∆M……‰π`ˆ“ ®…Â ""E‰ÚÆ˙±… ®…Â V…±…EﬁÚ π… E‰Ú  ]ıEÚ…>{…x… E‰Ú
 ±…B ®…UÙ±…“ ∫¥……∫l™… |…§…∆v…x…-∫i…Æ˙, ∂…C™…i…… +…ËÆ˙ S…÷x……Ë i…™……ƒ''  ¥…π…™… {…Æ˙ |…∫i…÷i…“EÚÆ˙h… (19-
20  n˘∫…∆§…Æ˙)
b˜…Ï. B®…. Æ˙…V…M……‰{……±…x…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, B°Ú <« B®… b˜“
 S…‰z…<« ®…Â x……∂…x…±… §…™……‰b˜…<¥…‰Ã∫…]ı“ +l……‰ Æ˙]ı“  Æ˙{……‰ ∫…]¬ı]ı“∫… {…Æ˙  ¥…∂…‰π…Y… ∫… ®… i… EÚ“ |…l…®…
§…Ë` ˆEÚ (28 x…¥…∆§…Æ˙)
b˜…Ï. B®…. Æ˙…V…M……‰{……±…x… & b˜…Ï. b˜“ |…‰®……, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ
 E‰ÚÆ˙±… =n¬˘¶…¥… ∫¥…h…« V…™…∆i…“ ∫…®……Æ˙…‰Ω˛ E‰Ú  ∫…±… ∫…±…‰ ®…Â E‰ÚÆ˙±… E‰Ú  ¥…EÚ…∫… ®…Â  ¥…Y……x… B¥…∆
|……Ët…‰ M…EÚ“ E‰Ú ™……‰M…n˘…x…  ¥…π…™… {…Æ˙ +…™……‰ V…i… n˘…‰  n˘¥…∫…“™… =SS… ∫i…Æ˙“™… ∫…∆M……‰π`ˆ“ ®…Â ""i…]ı“™…
B¥…∆ ∫…®…÷p˘“ ∫…∆{…n˘…B∆''  ¥…π…™… {…Æ˙ ±…‰J… |…∫i…÷i…“EÚÆ˙h… (19-20  n˘∫…∆§…Æ˙)
b˜…Ï. <«.¥…“. Æ˙…v……EﬁÚπh…x…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, ∫…“ B°Ú b˜“
 ]ı…V… ®…±…§……Æ˙, EÚ…‰S…“x… ®…Â ∫…∆∫…n˘“™… Æ˙…V…¶……π…… ∫… ®… i… E‰Ú  x…Æ˙“I…h… EÚ“ §…Ë` ˆEÚ (12 +Ci…⁄§…Æ˙)
 EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∑… ¥…t…±…™…, EÚ…‰S…“x… ®…Â E‰ÚÆ˙±… E‰Ú  ¥…EÚ…∫… ®…Â  ¥…Y……x… +…ËÆ˙
|……Ët…‰ M…EÚ“ E‰Ú ™……‰M…n˘…x… {…Æ˙ +…™……‰ V…i… ∫…∆M……‰π`ˆ“ (19-20  n˘∫…∆§…Æ˙)
b˜…Ï. B±…. EﬁÚπh…x…, |…v……x… ¥…ËY…… x…EÚ
 E‰ÚÆ˙±… ∫…Æ˙EÚ…Æ˙ ∫…Ω˛EÚ… Æ˙i…… EﬁÚ π… B¥…∆ O……®…“h…  ¥…EÚ…∫… §…ÈEÚ  ±… ®…]ıb˜ u˘…Æ˙… ""{…“ ∫…“ +…Æ˙ b˜“
§…“ E‰Ú |…‰ ∫…b‰˜x]ı…Â E‰Ú  ±…B ∫…Ω˛EÚ… Æ˙i…… M…¥…‰x…«x∫…'' {…Æ˙ +…™……‰ V…i… ∫…∆M……‰π`ˆ“ ®…Â ∫…∆∫……v…x… ¥™…ŒCi…
(17 +Ci…⁄§…Æ˙)
 x…<«  n˘±±…“ ®…Â +x…÷∫…⁄ S…i… V…… i…/+x…÷∫…⁄ S…i… V…x…V…… i… +…ËÆ˙ O……®…“h… V…x…i…… E‰Ú  ±…B V…Ë¥…
|……Ët…‰ M…EÚ“ +…v…… Æ˙i… EÚ…™…«GÚ®… {…Æ˙ M… `ˆi… EÚ…™…«n˘±… EÚ“ §…Ë` ˆEÚ (28-29  n˘∫…∆§…Æ˙
b˜…Ï. V…‰. V…™…∂…∆EÚÆ˙, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ
 Bx… B B∫… EÚ…‰®{±…‰C∫…, x…<«  n˘±±…“ ®…Â ""¶……Æ˙i…“™… EﬁÚ π… +x…÷∫…∆v……x… {… Æ˙π…n˘ E‰Ú  ±…B ¥…“ b˜™……‰
EÚ…‰x£‰Úœx∫…M… ∫…÷ ¥…v……'' {…Æ˙ +…™……‰ V…i… §…Ë` ˆEÚ (4  n˘∫…∆§…Æ˙)
 ∫…“ +…< B°Ú +…Æ˙ +…<, §…ËÆ˙EÚ{…÷Æ˙, {…Œ∂S…®… §…∆M……±… ®…Â ®……Œi∫™…EÚ“ ∫…‰C]ıÆ˙ E‰Ú  ±…B b˜…]ı…§…‰∫…
+…ËÆ˙ ∫…⁄S…x…… x…‰]ı¥…ÕEÚM… E‰Ú ∫…∂…C i…EÚÆ˙h… E‰Ú  ±…B ]ı“ B®… ∫…“ EÚ“ 4 ¥…” §…Ë` ˆEÚ (7-8
 n˘∫…∆§…Æ˙)
10
b˜…Ï. ∫…“. Æ˙…®…S…xp˘x…, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ +…ËÆ˙ E÷Ú®……Æ˙“ ®…∆V…÷π…… V…“. ®…‰x……‰x…, =SS… ∏…‰h…“  ±… {…EÚ
 Bx… B B +…Æ˙ B®…, ΩË˛n˘Æ˙…§……n˘ ®…Â ¥…“ b˜™……‰ |……‰b˜C∂…x… +…ËÆ˙ ®…Ëx…‰V…®…‰x]ı {…Æ˙ |… ∂…I…h… (12-23
 n˘∫…∆§…Æ˙)
b˜…Ï.  ¥… {…x…E÷Ú®……Æ˙ ¥…“.{…“., ¥…ËY…… x…EÚ (B∫… B∫…)
 x…¥…∫……Æ˙“ EﬁÚ π…  ¥…∑… ¥…t…±…™…, M…÷V…Æ˙…i… ®…Â ""∫…⁄S…x…… +…ËÆ˙ ∫…∆∫…⁄S…x…… |……Ët…‰ M…EÚ“ : {…÷x…Ø˚VV…“¥…x…
E‰Ú  ¥…∫i……Æ˙ ¥™…¥…∫l…… E‰Ú  ±…B +¥…∫…Æ˙ +…ËÆ˙ S…÷x……Ë i…™……ƒ''  ¥…π…™… {…Æ˙ +…™……‰ V…i… Æ˙…π]≈ı“™…
∫…∆M……‰π`ˆ“ ®…Â ""∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú  B ]ı“ +…< ∫…“ E‰Ú +¥…§……‰v… EÚ…™…«GÚ®……Â E‰Ú |…¶……¥…,
S…±…- S…j… ¥…Ë§…∫……<]ı +…ËÆ˙ +¥…∫…∆Æ˙S…x……i®…EÚ ∫…÷ ¥…v……B∆ : BEÚ  x…v……«Æ˙h…''  ¥…π…™…EÚ ±…‰J…
|…∫i…÷i…“EÚÆ˙h… (27-29  n˘∫…∆§…Æ˙)
b˜…Ï. {…“.Bx….+…Æ˙. x……™…Æ˙, |…v……x… ¥…ËY…… x…EÚ B¥…∆ |…¶……Æ˙“ ¥…ËY…… x…EÚ, EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘
 +Æ˙EÚx…]ı +…ËÆ˙ ∫{……<∫…∫…  ¥…EÚ…∫… EÚ…  x…n‰˘∂……±…™…, EÚ… ±…EÚ]ı ®…Â  Ω˛xn˘“ {…J…¥……b˜… ∫…®……Æ˙…‰Ω˛ -
2006 E‰Ú ∫…®……{…x… ∫…®……Æ˙…‰Ω˛ ®…Â ®…÷J™… + i… l… (4 +Ci…⁄§…Æ˙)
 B°Ú B∫… +…<, EÚ…‰S…“x… E‰Ú I…‰j…“™…  x…n‰˘∂…EÚ u˘…Æ˙… EÚhh…⁄Æ˙ ®…Â ®…±…§……Æ˙ i…]ı EÚ“ ∫…®…÷p˘“
®……Œi∫™…EÚ“ |…§…∆v…x… +…ËÆ˙ =q‰˘∂™…''  ¥…π…™… {…Æ˙ +…™……‰ V…i… I…‰j…“™… EÚ…™…«∂……±…… (8  n˘∫…∆§…Æ˙)
b˜…Ï. V…“. ∫…‰™…n˘Æ˙…¥…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ |…¶……Æ˙“ ¥…ËY…… x…EÚ, b˜…Ï. +…Æ˙. x……Æ˙…™…h…E÷Ú®……Æ˙, ¥… Æ˙π`ˆ
¥…ËY…… x…EÚ +…ËÆ˙ b˜…Ï. ∂…“±…… <®®……x…÷B±…, ¥…ËY…… x…EÚ (|….EÚ…‰),  ¥…∂……J…{…]¬ı]ıh…®… I…‰j…“™… EÂÚp˘
 ∫…“ +…< B°Ú Bx… <« ]ı“,  ¥…∂……J…{…]¬ı]ıh…®… EÚ“ Æ˙V…i… V…™…∆i…“ ∫…®……Æ˙…‰Ω˛ EÚ… =n¬˘P……]ıx… EÚ…™…«GÚ®…
(13  n˘∫…∆§…Æ˙)
b˜…Ï. +…Æ˙. x……Æ˙…™…h…E÷Ú®……Æ˙, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ
 ∫… S…¥……±…™…, +…∆w…… |…n‰˘∂…, ΩË˛n˘Æ˙…§……n˘ ®…Â ∫…Æ˙EÚ…Æ˙ E‰Ú |…v……x… ∫… S…¥…, {…™……«¥…Æ˙h… B¥…∆ ¥…x…,  ¥…Y……x…
B¥…∆ |……Ët…‰ M…EÚ“  ¥…¶……M… u˘…Æ˙… ""+…∆w…… |…n‰˘∂… E‰Ú n˘±…n˘±… ¶…⁄ ®… +…ËÆ˙ ®…ÈO……‰¥… EÚ… {… Æ˙Æ˙I…h…''
 ¥…π…™… {…Æ˙ M… `ˆi… Æ˙…V™… ∫i…Æ˙“™… ∫]ı“ÀÆ˙M… ∫… ®… i… EÚ“ |…l…®… §…Ë` ˆEÚ (6 +Ci…⁄§…Æ˙)
 EﬁÚ π… +…Ãl…EÚ“  ¥…¶……M…, EﬁÚ π… EÚ…±…‰V…, EﬁÚ π…  ¥…Y……x…  ¥…∑… ¥…t…±…™…, v……Æ˙¥……c˜ u˘…Æ˙… ""b˜Œ§±…™…⁄
]ı“ +…‰ Æ‰˙  V…®… E‰Ú +∆n˘Æ˙ ¶……Æ˙i…“™… EﬁÚ π…  x…™……«i…-+¥…∫…Æ˙, S…÷x……Ë i…™……ƒ +…ËÆ˙ Æ˙h… x… i…™……ƒ''  ¥…π…™…
{…Æ˙ +…™……‰ V…i… ∂…“i…EÚ…±…“x… {……`ˆ¨GÚ®… ®…Â ¶……M…“n˘…Æ˙“ +…ËÆ˙ =x…EÚ…‰ <∫… n˘…ËÆ˙…x… +…™……‰ V…i…
EÚ…™…«GÚ®… ®…Â =iEﬁÚπ]ı O…⁄{…  x…v……«Æ˙h… |…∫i…÷i…“EÚÆ˙h… E‰Ú  ±…B |…l…®… {…÷Æ˙∫EÚ…Æ˙ +…ËÆ˙ |…®……h… {…j…
|……{i… Ω÷˛B (3-23 x…¥…∆§…Æ˙)
b˜…Ï. BS…. ®……‰Ω˛®®…n˘ EÚ… ∫…®…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ |…¶……Æ˙“ ¥…ËY…… x…EÚ, ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘
 B°Ú B∫… +…<, S…‰z…<« ®…Â ¶……Æ˙i…™…“ ®……Œi∫™…EÚ“ ∫…¥…ÊI…h… E‰Ú S…‰z…<« §…‰∫… E‰Ú {…Æ˙…®…∂…« O…⁄{… EÚ“
§…Ë` ˆEÚ (20 +Ci…⁄§…Æ˙)
{…n˘…‰z… i…™……ƒ
x……®… ¥…i…«®……x… {…n˘x……®… {…n˘…‰z…i… {…n˘x……®… EÂÚp˘ |…¶……¥…“ i……Æ˙“J…
∏…“®…i…“ V…“. ∂…Ë±…V…… ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™…, EÚ…‰SS…“ 10.06.06
∏…“®…i…“ ¥…‰.E‰Ú. V……x…EÚ“ ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EÚ… ±…EÚ]ı +x…÷. EÂÚp˘ 01.01.06
b˜…Ï. +…Æ˙. b˜™…∫… V……‰x…“ ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®…÷®§…<« +x…÷.EÂÚp˘ 01.01.06
b˜…Ï. +…Æ˙. °Ú…±…M…÷x…“ {…]ıx……<EÚ ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ¥…∂……J…{…]¬ı]ıh…®… I…‰j…“™… EÂÚp˘ 31.07.05
∏…“ E‰Ú. ®…÷k…™™…… ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷. EÂÚp˘ 30.12.05
∏…“ B®….B∫…. W……±…… ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ¥…‰Æ˙…¥…±… I…‰j…“™… EÂÚp˘ 01.01.06
∏…“ +…‰. B®….B®…. V…‰ Ω˛§…“§… ®……‰Ω˛®®…n˘ ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷. EÂÚp˘ 01.01.06
∏…“ BS…. EÚ…n˘Æ˙ §……S…… ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… S…‰z…<« +x…÷. EÂÚp˘ 01.01.06
∏…“ B∫…. ∫…… x…EÚ…Æ˙À±…M…®… ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… S…‰z…<« +x…÷. EÂÚp˘ 01.01.06
b˜…Ï. ®…v…÷ ®…i…… n˘…∫… ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ¥…∂……J…{…]¬ı]ıh…®… I…‰j…“™… EÂÚp˘ 25.05.05
∏…“ E‰Ú. x……Æ˙…™…h… Æ˙…¥… ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ¥…∂……J…{…]¬ı]ıh…®… I…‰j…“™… EÂÚp˘ 01.01.06
∏…“ E‰Ú.  ∂…¥…∫¥…… ®… ]ı“-4 (¥….i….∫…) ]ı“-5 (i….+) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®…∆b˜{…®… I…‰j…“™… EÂÚp˘ 01.01.06
∏…“ V…“. ∫…÷§§…Æ˙…®…x… ]ı“-3 (i…EÚx…“ ∂…™…x…) ]ı“-4 (¥….i….∫…) ∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™…, EÚ…‰SS…“ 01.01.06
∏…“ ¥…“.B∫…. M……‰{……±… ]ı“-3 (i….∫…) ]ı“-4 (¥….i….∫…) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… S…‰z…<« +x…÷. EÂÚp˘ 03.02.05
∏…“ ¥…“.B®…. v…Æ‰˙∑…Æ˙ ]ı“-3 (i….∫…) ]ı“-4 (¥….i….∫…) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EÚ…Æ˙¥……Æ˙ +x…÷. EÂÚp˘ 01.01.04
∏…“ V…“. ∫…÷v……EÚÆ˙ ]ı“-2 (EÚ.i….∫…) ]ı“-3 (i….∫…) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… S…‰z…<« +x…÷. EÂÚp˘ 02.05.05
∏…“ `ˆ…E÷ÚÆ˙n˘…∫… ]ı“-2 (EÚ.i….∫…) ]ı“-3 (i….∫…) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®…÷®§…<« +x…÷. EÂÚp˘ 02.05.05
∏…“ V…™…n‰˘¥… B∫…. Ω˛…‰]ı…M…“ ]ı“-2 (EÚ.i….∫…) ]ı“-3 (i….∫…) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®…÷®§…<« +x…÷ EÂÚp˘ 14.05.05
∏…“ B∫…. ∂…‰±…¥… x… v… ]ı“-1 (I…‰j… ∫…Ω˛…™…EÚ) ]ı“-2 (EÚ.i….∫…) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… S…‰z…<« +x…÷ EÂÚp˘ 05.03.06
∏…“®…i…“ ∫…÷V……i…… E‰Ú.E‰Ú. ∫… EÚ ¥… -II (|…™……‰M…∂……±…… {… Æ˙S…Æ˙) EÚ.∏…‰. ±…. (B±… b˜“ <« u˘…Æ˙…) ∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™…, EÚ…‰SS…“ 15.11.06
11
b˜…Ï. BS…. ®……‰Ω˛®®…n˘ EÚ… ∫…®… +…ËÆ˙ ∏…“ b˜“.EÚhb˜∫……®…“, |…v……x… ¥…ËY…… x…EÚ
 {…™……«¥…Æ˙h… B¥…∆ ¥…x…  ¥…¶……M…, S…‰z…<« ®…Â ®……z……Æ˙ J……b˜“ V…Ë¥…®…∆b˜±… ∫…∆Æ˙I…h… ]≈ı∫]ı EÚ“ Æ˙…V™… ∫i…Æ˙“™…
∫… ®… i… §…Ë` ˆEÚ (19  n˘∫…∆§…Æ˙)
∏…“ b˜“. EÚhb˜∫……®…“, |…v……x… ¥…ËY…… x…EÚ
 Æ˙…V™… ®……Œi∫™…EÚ“  ¥…¶……M…, S…‰z…<« ®…Â ""®……Œi∫™…EÚ“ +…ËÆ˙ ®……Œi∫™…EÚ“ +x…÷∫…∆v……x…''  ¥…π…™… {…Æ˙
EÚ…™…«n˘±… §…Ë` ˆEÚ (14 x…¥…∆§…Æ˙)
 {…™……«¥…Æ˙h… ∫¥……∫l™… <∆ V…x…“™…ÀÆ˙M…  ¥…¶……M…, B∫… +…Æ˙ B®… ∫…“ +…ËÆ˙ +…Æ˙ +…<, S…‰z…<« u˘…Æ˙…
+…™……‰ V…i… ™…⁄Æ˙…‰ {… Æ˙™……‰V…x…… i…EÚx…“EÚ“ |… ∂…I…h… EÚ…™…«∂……±…… (25 x…¥…∆§…Æ˙)
b˜…Ï. ®……Æ˙M…Æ‰˙]ı ®…÷k…÷ Æ˙i…x…®…, ¥…ËY…… x…EÚ (B∫… B∫…)
 ®……Œi∫™…EÚ“ EÚ…±…‰V… B¥…∆ +x…÷∫…∆v……x… ∫…∆∫l……x…, i…⁄k…÷E÷Úb˜“ ®…Â ""∫…®…÷p˘“ J……t M…÷h…i…… ∫…÷ x…∂S…™…x… -
¥…i…«®……x… ®……®…±…‰ +…ËÆ˙ ∫…®…∫™……B∆''  ¥…π…™… {…Æ˙ +…™……‰ V…i… ∂…“i…EÚ…±…“x… {……`ˆ¨GÚ®… (1-21
x…¥…∆§…Æ˙)
∏…“ V……‰ E‰Ú.  EÚπ…√CE⁄Úb˜x…, ¥…ËY…… x…EÚ (B∫… B∫…)
 ∫…®…i…÷±™… ∫…®…ﬁ r˘ E‰Ú  ±…B =SS… ®…⁄±™… ¥……±…“ V…±…EﬁÚ π… V…… i…™……Â E‰Ú =i{……n˘x… +…ËÆ˙ ={…¶……‰M…
¥™…¥…∫l……+…Â E‰Ú Ω˛∫i…I…‰{…'' {…Æ˙ ∫…“ +…< §…“ B, S…‰z…<« ®…Â +…™……‰ V…i… Bx… B +…< {…“ •…‰<x…
∫]ı…‰Õ®…M… ∫…j… (14 x…¥…∆§…Æ˙)
∏…“ ¥…“. ¥…‰xEÚ]‰ı∂…x…, ¥…ËY…… x…EÚ
 <Œxb˜™…x… <Œx∫]ı]ı ⁄¨]ı +…Ï°Ú {…Œ§±…EÚ +Œb¬˜®… x…∫]≈‰ı∂…x…, x…<«  n˘±±…“ ®…Â  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“
 ¥…¶……M…, ¶……Æ˙i… ∫…Æ˙EÚ…Æ˙ u˘…Æ˙… |……™……‰ V…i… ¥…ËY…… x…EÚ…Â +…ËÆ˙ i…EÚx……‰±… V…∫]ı…Â EÚ… 5 ¥…” ∫l……{…x……
|… ∂…I…h… EÚ…™…«GÚ®… (17 V…÷±……<« - +Ci…⁄§…Æ˙)
b˜…Ï. E‰Ú. +∂……‰EÚ E÷Ú®……Æ˙x… =Œhh…k……x…, |…¶……Æ˙“ ¥…ËY…… x…EÚ, EﬁÚ. ¥….E‰Ú., x……Æ˙CEÚ±…
 i… ®…±… x……b⁄˜ EﬁÚ π…  ¥…∑… ¥…t…±…™… {… Æ˙∫…Æ˙, EÚ…‰™…®§…k…⁄Æ˙ ®…Â ®…‰J…±…… VIII E‰Ú EﬁÚ π…  ¥…Y……x… EÂÚp˘…Â
E‰Ú {…∆S… ¥…π…‘™…  x…Æ˙“I…h… ]ı“®… EÚ“ ]≈ı…¥…À±…M… ¥…E«Ú∂……‰{… (28 +Ci…⁄§…Æ˙)
 +…S……™…« Bx….V…“. Æ∆˙M…… EﬁÚ π…  ¥…∑… ¥…t…±…™…, ΩË˛n˘Æ˙…§……n˘ ®…Â EﬁÚ π…  ¥…Y……x… EÂÚp˘, 2006 {…Æ˙
+…™……‰ V…i…  u˘i…“™… Æ˙…π]≈ı“™… ∫…®®…‰±…x… (26-27 x…¥…∆§…Æ˙)
b˜…Ï. {…“.B®…. +§…⁄§…CEÚÆ˙, i…EÚx…“EÚ“ + v…EÚ…Æ˙“ (]ı“ 7-8)
 EÂÚp˘“™… Æ˙…‰{…h… °Ú∫…±… +x…÷∫…∆v……x… ∫…∆∫l……x…, EÚ…∫…Æ˙M……‰b˜ ®…Â +…™……‰ V…i… EﬁÚ π…  ¥…Y……x… EÂÚp˘…Â EÚ“
¥……Ãπ…EÚ  x…Æ˙“I…h… §…Ë` ˆEÚ (1-4 x…¥…∆§…Æ˙)
 BÆ˙h……E÷Ú±…®…  V…±……v…“∂… EÚ…™……«±…™… ®…Â |…v……x… EﬁÚ π… + v…EÚ…Æ˙“ u˘…Æ˙… +…™……‰ V…i…  V…±…… x……‰b˜±…
BV…‰x∫…“ §…Ë` ˆEÚ +…ËÆ˙  V…±…… V…±……∂…™… ∫… ®… i… §…Ë` ˆEÚ (21  n˘∫…∆§…Æ˙)
|…EÚ…∂…EÚ : |……‰°Ú∫…Æ˙ (b˜…Ï.) ®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…,
 x…n‰˘∂…EÚ, ∫…“ B®… B°Ú +…Æ˙ +…<, EÚ…‰S…“x… - 682 018
n⁄˘Æ˙¶……π… : 2394867. °ËÚC∫… : 91-484-2394909, <«-®…‰±… : mdcmfri@md2.vsnl.net.in   ¥…‰§… ∫……<]ı : www.cmfri.com
∫…∆{……n˘EÚ“™… ∫… ®… i…
b˜…Ï. {…“. V…™…∂…∆EÚÆ˙, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ, {…“ Bx… {…“ b˜“ (∫…∆{……n˘EÚ B¥…∆ ∫…n˘∫™… ∫… S…¥…)
b˜…Ï. Bx….V…“.E‰Ú.  {…±±…Ë, +v™…I…, {…“ B°Ú b˜“ (+v™…I…), b˜…Ï. B®…. Æ˙…V…M……‰{……±…x…, +v™…I…, B°Ú <« B®… b˜“ (∫…n˘∫™…)
b˜…Ï. E‰Ú.B∫…. ∂……‰¶…x……, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ, {…“ Bx… {…“ b˜“ (∫…n˘∫™…)
ÀΩ˛n˘“ +x…÷¥……n˘ : ∏…“®…i…“ <«.E‰Ú. =®……, i…EÚx…“EÚ“ + v…EÚ…Æ˙“ (ÀΩ˛n˘“)
®…÷p˘h… :  x…∫∫…“®……  |…x]‰ı∫…« B¥…∆ {…Œ§±…∂…‰∫…«, EÚ…‰SS…“ - 18, n⁄˘Æ˙¶……π… : 2402948
∏…“ E‰Ú. ∫…‰Œxi…±… E÷Ú®……Æ˙ ∫… EÚ ¥… - I (Ω‰˛±{…Æ˙) ∫… EÚ ¥… - II (Ω‰˛±{…Æ˙) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®…∆b˜{…®… I…‰j…“™… EÂÚp˘ 17.11.06
∏…“ B∫…Ú.  ¥…œ±±…M…]ıx… ∫… EÚ ¥… - I (J…±……∫…“) ∫… EÚ ¥… - II (J…±……∫…“) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷. EÂÚp˘ 14.12.06
∏…“ B®…. ∂…Æ˙¥…h…x… ∫… EÚ ¥… - I (|…™……‰M…∂……±…… {… Æ˙S…Æ˙) ∫… EÚ ¥… - II (|…™……‰M…∂……±…… {… Æ˙S…Æ˙) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®…∆b˜{…®… I…‰j…“™… EÂÚp˘ 31.10.06
EÚ…™…«¶……Æ˙
x……®… {…n˘x……®… EÂÚp˘ |…¶……¥…“ i……Æ˙“J…
b˜…Ï. E‰Ú. +∂……‰EÚE÷Ú®……Æ˙x… =Œhh…ii……x… ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ B¥…∆ |… ∂…I…h… ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EﬁÚ π…  ¥…Y……x… EÂÚp˘ 25.10.06
+…™……‰V…EÚ (|…¶……Æ˙“ + v…EÚ…Æ˙“, EﬁÚ  ¥… E‰Ú) x……Æ˙CEÚ±…
∫l……x……∆i…Æ˙h…
x……®… {…n˘x……®… ∫…‰ i…EÚ
b˜…Ï. E‰Ú. +∂……‰EÚE÷Ú®……Æ˙x… =Œhh…ii……x… ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EÚ… ±…EÚ]ı +x…÷. EÂÚp˘ EﬁÚ π…  ¥…Y……x… EÂÚp˘, x……Æ˙CEÚ±…
∏…“ E‰Ú. {…“. ∫…‰™…n˘ EÚ…‰™…… ¥…ËY…… x…EÚ (|….EÚ…‰) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ®… x…EÚ…‰™… +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EÚ… ±…EÚ]ı +x…÷. EÂÚp˘
b˜…Ï. V…“. ®……‰Ω˛x…Æ˙…V… |…v……x… ¥…ËY…… x…EÚ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®…p˘…∫… +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ¥…‰Æ˙…¥…±… I…‰j…“™… EÂÚp˘
b˜…Ï. M…÷±…∂…n˘ ®……‰Ω˛®®…n˘ ¥…ËY…… x…EÚ (¥…. ∫E‰Ú±…) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EÚ… ±…EÚ]ı +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ¥…‰Æ˙…¥…±… I…‰j…“™… EÂÚp˘
b˜…Ï. |… i…¶…… Æ˙…‰ Ω˛i… ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®……∆M…±…⁄Æ˙ +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ¥…∂……J…{…]¬ı]ıh…®… I…‰j…“™… EÂÚp˘
∏…“ ¥…“.B. E÷Ú \…EÚ…‰™…… ]ı“-5 (i…EÚx…“EÚ“ + v…EÚ…Æ˙“) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ®… x…EÚ…‰™… +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EÚ… ±…EÚ]ı +x…÷. EÂÚp˘
∏…“ ¥…“.E‰Ú. ∫…÷Æ‰˙∂… ]ı“-3 (i…EÚx…“EÚ“ ∫…Ω˛…™…EÚ) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ®… x…EÚ…‰™… +x…÷. EÂÚp˘ EﬁÚ π…  ¥…Y……x… EÂÚp˘, x……Æ˙CEÚ±…
∏…“ ∂…‰J…Æ˙ ¥…“. Æ˙…™…Æ˙ ]ı“-3 (Œ∫EÚx… b˜…<¥…Æ˙) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ¥… π…√∆V…®… +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷. EÂÚp˘
∏…“®…i…“ B®…. ∫… °Ú™……§…“ =SS… ∏…‰h…“  ±… {…EÚ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ®… x…EÚ…‰™… +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™…, EÚ…‰SS…“
∏…“ +…‰. <∫®……<±… ∫… EÚ ¥… - IV (I…‰ j…EÚ) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ®… x…EÚ…‰™… +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™…, EÚ…‰SS…“
∏…“ {…“.¥…“. V……‰™… ∫… EÚ ¥… - II (I…‰ j…EÚ) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ®… x…EÚ…‰™… +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™…, EÚ…‰SS…“
∏…“ {…“.B®….  M…Æ˙“∂… ∫… EÚ ¥… - II (I…‰ j…EÚ) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ®… x…EÚ…‰™… +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™…, EÚ…‰SS…“
∏…“ {…“.¥…“. M……‰{……±…x… ∫… EÚ ¥… - I (∫…∆n‰˘∂…¥……Ω˛EÚ) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ®… x…EÚ…‰™… +x…÷. EÂÚp˘ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EÚ… ±…EÚ]ı +x…÷. EÂÚp˘
+∆i…Æ˙-∫…∆∫l……x…“™… ∫l……x……∆i…Æ˙h…
x……®… ∫…‰ i…EÚ
∏…“ E‰Ú.E‰Ú. EÚ…±…‰, ∫… EÚ ¥… - I (S……ËEÚ“n˘…Æ˙) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ®…÷®§…<« +x…÷. EÂÚp˘ Æ˙…π]≈ı“™… +∆M…÷Æ˙ +x…÷∫…∆v……x… EÂÚp˘, {…÷h…‰
∏…“ Bx…. {…⁄EÚ…‰™…… ∫… EÚ ¥… - IV ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ®… x…EÚ…‰™… +x…÷. EÂÚp˘ ∫…“ {…“ ∫…“ +…Æ˙ +…< I…‰j…“™… ∫]‰ı∂…x…,  ®… x…EÚ…‰™…
∫…‰¥…… x…¥…ﬁŒii…™……ƒ
x……®… {…n˘x……®… EÂÚp˘ |…¶……¥…“ i……Æ˙“J…
+ v…¥…Ãπ…i…… EÚ“ +…™…÷ ®…Â ∫…‰¥…… x…¥…ﬁŒii…
∏…“ B∫…. x……Æ˙…™…h…x… +…S……Æ˙“ =SS… ∏…‰h…“  ±… {…EÚ ∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™…, EÚ…‰SS…“ 31.10.06
∏…“  i…Ø˚®…∆M…±…i… EÚ…‰®…x… ∫… EÚ ¥…- II (|…™……‰M…∂……±…… {… Æ˙S…Æ˙) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EÚ… ±…EÚ]ı +x…÷. EÂÚp˘ 31.10.06
∏…“ B®….E‰Ú. ∫…÷•…®…h™…x… E⁄Ú{…x…  ±… {…EÚ (+…ÏŒC∫…±…Æ˙“) ∫…“ B®… B°Ú +…Æ˙ +…< ®…÷J™……±…™…, EÚ…‰SS…“ 31.10.06
+ x…¥……™…« ∫…‰¥…… x…¥…ﬁŒii…
∏…“ ¥…“. S…xp˘∂…‰J…Æ˙x… ∫…Ω˛…™…EÚ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… EﬁÚ  ¥… E‰Ú, x……Æ˙CEÚ±… 13.11.06
∂……n˘“
∏…“ B®…. ∂…Æ˙¥…h…x…, |…™……‰M…∂……±…… {… Æ˙S…Æ˙ (®…∆b˜{…®… I…‰j…“™… EÂÚp˘) EÚ“ ∂……n˘“ E÷Ú®……Æ˙“ B∫…. ∫…… i…™…… E‰Ú ∫……l…  n˘x……∆EÚ 27.11.2006 EÚ…‰ ∫…∆{…z… Ω÷˛<«*
 x…v…x…
x……®… {…n˘x……®… EÂÚp˘ i……Æ˙“J…
∏…“ §…“.{…“. i…÷®§…Æ˙ ¥… Æ˙π`ˆ i…EÚx…“EÚ“ ∫…Ω˛…™…EÚ (]ı“-4) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ¥…‰Æ˙…¥…±… I…‰j…“™… EÂÚp˘ 20.12.06
∏…“ +…Æ˙. n˘±…™™…… ∫… EÚ ¥… -  (I…‰ j…EÚ) ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…  ¥…∂……J…{…]¬ı]ıh…®… I…‰j…“™… EÂÚp˘ 22.12.06
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